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(57) Abstract 

A compound of formula (1) wherein Xi is bond or -OCH2-; X2 is -<CH2)n-, in which n is 1, 2 or 3; X3 is bond, -0-. -S-, -OCH2-, 
or-NH-; R' is phenyl or pyridyl each of which may have one or two subsiitucnus) selected from the group consisting of hydroxy, halogen, 
etc.; R^ is hydrogen, (lower )alkoxycarbonyl, etc.; R^ is hydroxyflower)alk7l; halo(lowcr)alkyl, etc.; R* is aryl or unsaturated heterocyclic 
group, each of which may have one or two substituem(s) selected from the group consisting of lower alkyl, hydroiry, cart>anioy]. halogen, 
lower alkoxy, etc.; and a salt thereof which is useful as a medicament. 
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AMINO ALCOHOL DERIVATIVES AND THEIR USE AS BETA 3 ADRENERXSIC 

AGONISTS 



DISCLOSURE OF INVENTION 

10 This invention relates to new aminoalcohol derivatives 

and salts thereof. 

More particularly, it relates to new aminoalcohol 
derivatives and salts thereof which act as selective ^3 
adrenergic receptor agonists and therefore have gut selective 

15 sympathomimetic, anti-ulcerous, anti-pancreatitis, lipolytic, 
anti-urinary incontinence and anti-pollakiuria activities, to 
processes for the preparation thereof, to a pharmaceutical 
composition comprising the same and to a method of using t'he 
same therapeutically in the. treatment and/or prevention of 

20 gastro-intestinal disorders caused by smooth muscle 
contractions in human beings or animals, and more 
particularly to a method for the treatment and/or prevention 
of spasm or hyperanakinesia in case of irritabl-e bowel 
syndrome, gastritis, gastric ulcer, duodenal ulcer, 

25 enteritis, cholecystopathy, cholangitis, urinary calculus and 
the like; for the treatment and/or prevention of ulcer such 
as gastric ulcer, duodenal ulcer, peptic ulcer, ulcer caused 
by non steroidal anti-inflammatory- drugs-, or the like; for 
the treatment and/or prevention of dysuria such as 

30 pollakiuria, urinary incontinence or the like in case of 
nervous pollakiuria, neurogenic bladder dysfunction, 
nocturia, unstable bladder, cystospasm, chronic cystitis, 
chronic prostatitis or the like; for the treatment and/cr 
prevention of pancreatitis, obesity , diabetes, glycosuria, 

35 hyperlipidemia, hypertension, atherosclerosis, glaucoma. 
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melancholia, depression and the like, and for the treatment 
and/or prevention of a wasting condition, weight loss, 
emarciaticn or the like. 

One object of this invention is to provide new and 
6 useful aminoalcohol derivatives and salts thereof which have 
gut selective sympathomimetic, anti-ulcercus, lipolytic, 
anti-urinary incontinence and anti-pollakiuria activities. . 

Another object of this invention is to provide processes 
for the preparation of saici aminoalcohol derivatives and 
10 salts thereof. 

A further object of this invention is to provide a 
pharmaceutical composition comprising, as an active 
ingredient, said aminoalcohol derivatives and salts thereof. 

Still further object of this invention is to provide a 
15 therapeutical method for the treatment and/or prevention of 
aforesaid diseases in human beings or animals, using said 
aminoalcohol derivatives and salts thereof. 

The object aminoalcohol derivatives of this invention 
20 are new and can be represented by the following general 
formula [J] : 

OH r2 



25 




wherein 

is bond or -OCH2-; 
X2 is ^ ^^^2 ^ n' ' which n is 1, 2 or 3; 
30 ' X3 is-bond, -S-, -OCH2- or 

is phenyl or pyridyl, each of which may be 

substituted with one or two subst i tuent (5) selected 
from the group consisting of hydroxy, halogen, 
amino, [ (lower ) al kylsu] fonyl ] amino, nitro, 
35 benzylc.xycarbonylami no and benzyloxy; 
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is hydrogen, {lower ) alkoxycarbonyl, benzyl or 

benzyloxycarbonyl ; 
is hydroxy (lower ) alkyl , (lower) alkoxy (lower) alkyl or 
halo (lower)alkyl; and 
5 R^ is aryl or an unsaturated heterocyclic group 

containing nitrogen, each of which may *be 
substituted with one or two substituent (s) selected 
from the group consisting of hydroxy, lower alkyl, 
lower alkoxy, halo ( lower ) alkyl , halogen, 
10 hydroxy (lower) al kyl, (lower ) al koxy (lower ) al kyl , 

cyano, carboxy, (lower )aikoxycarbonyl, lower, 
alkanoyl, carbamoyl, (mono or di) (lower)- 
elkylcarbamoyl, I (lower ) alkylsulf onyl]cerbamoyl , 
amino, nitro, ureido, [ (lower) alkylcarbonyl ]amino, 
15 . 1 (lower) alkylsulf onyi 3 amino an<i 

(arylsulfonyl) amino, 
and a salt thereof. 

The object compound (1] or a salt thereof can be 
20 prepared by the following processes. 

Process 1 
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Process 2 



OH rI 



Ila] 

or e salt thereof 



10 



15 



eliminat ion reaction 
of amino protective 
group 



OH H 




3 i^^3-f^^ 



T 



Ub] 

or a salt thereof 



Process 3 



20 



H2N X2 
l3 




X3— r4 



r1 



25 



30 



I.III] 
or a salt thereof 



(IV] 

•or a salt thereof 



OH 



HN X-. 



lie] 

or a salt thereof 



35 
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wherein X^, X3, R-^, R^, R^ and R^ are each as defined 



above, 

r| and R^ are each amino protective group, 



G 



20 Q is protected hydroxy, 

X is halogen, and 

is aryl or an unsaturated heterocyclic group 
containing nitrogen, each of which may be 
substituted with one or two substituent (s) selected 
25 from the group consisting of hydroxy, lower alkyl, 

lower alkoxy, halo (lower ) alkyl , halogen, 
hydroxy (lower) alkyl, (lower) alkoxycarbonyl, lower 
alkanoyl, carbamoyl, (mono or di-) dower)- . . 

alkylcarbamoyl, [ ( lower )alkylsulfonyl] carbamoyl, amino, 
30 nitre,' ureido, [ (lower)alkylcerbamoyl]amino, 

[ (lower)alkylsulfonyl)carbamoyl and (arylsulfonyl ) amino 

In the above and subsequent description of the present 
specification, suitable examples cf the various definition to 
35 be included within the scope of the invention are explained 
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The term "lower" is intended to mean a group having 1 to 
6 carbon atom(s), unless otherwise provided. 

5 

Suitable "lower alkyi" and "lower alkyl" moiety in the 
terms of "[ (lower ) alkylsulfonyl ] amino", "hydroxy (lower ) - 
alkyl", etc. may include straight or branched one having 1 to 
6 carbon atom(s), such as methyl, ethyl, propyl, isopropyl, 
10 butyl, isobutyl, sec-butyl, tert^butyl, pentyl, 

1-methylpentyl , tert-pentyl, nec-pentyl, hexyl, isohexyl and 
the like. 

Suitable "lower alkoxy" and "lower alkoxy" moiety in the 
15 terms of " (lower ) el koxycarbonyl", " (lower ) alkoxy (lower) - 

alkyl", etc. may be e straight or branched one such as methoxy, 
ethoxy, propoxy, isopropoxy, 1-ethylpropoxy, butcxy, sec^butoxy, 
tert-butoxy, pentyloxy, neopentyloxy , tert-pentyloxy, hexyloxy, 
and the like, in which the preferred one may be C^-C^ alkoxy, 
20 and the most preferred one may be methoxy. 

Suitable "lower alkanoyl" may include formyl, acetyl, 
propanoyl, butanoyi, 2-methyjpropanoyl , pentanoyl, 2,2- 
dimethylpropanoyl , hexanoyl and the like. 

25 

Suitable "halogen" may be fluoro, chloro, bromo and i-odo. 

Suitable "aryl" and "aryl" moiety in the term of 
" (arylsul fonyJ } amino" may include phenyl, naphthyi , enthryl, 
30 and the like, in which the preferred one may be phenyl. 

Suitable "an unsaturated heterocyclic group containing 
nitrogen" may include an unsaturated, rrionocyclic or 
polycyclic heterocyclic croup containing at least one 
35 nitrogen atom. And especially preferable unsaturated 
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heterocyclic group containing nitrogen may be ones such 

an unsaturated 3 to 8-nieinbered {more preferably 5 or '6- 
membered) heteromonocyclic group containing 1 to 4 nitrogen 
atoin(s), for example, pyrrolyl, pyrrolinyl, iTnidazolyl/ 
5 pyrazolyl, pyridyl and its N-oxide, dihydropyridyl, 

pyrimidyl, pyrezinyl, pyridazinyl, triezolyl (e.g., 4H'1,2,4- 
triazolyl, lH-1, 2, 3-triazclyl, 2H-l,2,3-triazolyl, etc.), 
tetrazolyl (e.g., IH-tetrazolyl, 2H-tetrazolyl, etc.), etc.; 
an unsaturated condensed heterocyclic group containing 1 
10 to 4 nitrogen atom(s}, for example, indolyl, iscindolyl, 
indolinyl, indolizinyl, benzimidazolyl, quinolyl, 
isoquinolyl, indazolyl, benzotriazolyl, etc.; end the like. 

Suitable "hydroxy protective group" in the term 
"protected hydroxy" may include commonly protective group or 
15 the like. 

Suitable common protective group may include acyl as 
mentioned below, mono(or di or tri)phenyl (lower)alkyl which 
may have one or more suitable substituent (s) (e.g. benzyl. A- 
methoxyphenyl, trityl, etc.), trisubstituented silyl (e.^., 
20 tri (lower ) alkylsilyl (e.g., trimethylsilyl; 

t-butyldimethylsilyl, etc.], tetrahydrcpyranyl and the like. 

Suitable "acyl" may include carbamoyl, aliphatic acyl 
group and acyl group containing an aromatic ring, which is 
referred to as aromatic acyl, or heterocyclic ring, which is 
25 referred to as heterocyclic acyl. 

Suitable examples of said acyl may be illustrated as 
follows; 

.carbamoyl; cerboxy; aliphatic acyl such ,as lower or higher 
alkanoyl (e.g., formyl, acetyl, propanoyl, butancyl, 2- 

30 methylpropanoyl , pentanoyi, 2 , 2'Cimethylpropanoyl , hexanoyl, 
heptanoyl, octanoyl, ncnanoyl, decenoyl, undecanoyl, 
dodecanoyl , tr idecanoyl , tet radecanoyl , pentadecenoyl , 
hexadecanoyl , heptadecanoyi , octedecanoyi , nonacecanoyl , 
icosanoyl , etc. ) ; cycio (lower ) al kyl car bony 1 (e.g., 

35 cyclopropylcarbonyl , cyclobutyicarbcnyl, cyclopentylcarbonyl , 
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cyclohexylcarbonyl, cyclopentylcarbonyl , etc-)r prot^ct^d 
carboxy such as commonJy protected carboxy {e.g., -estjerif led 
carboxy such as lower or higher alkoxycsrbonyl (45. g., 
methoxycarbonyl , ethoxycarbonyl , propyloxycarbonyl , iso- 
propyloxycarbonyl, t-butoxycarbonyl , t-pentyloxycarbonyl, 
heptyloxycarbonyl, etc.) or the like; lower or higher 
alkylsulfonyl (e.g. , methylsul f onyl , ethylsulfonyl, etc. ) ; 
lower or higher alkcxysulf onyl (e.g., methoxysulf onyl, 
ethoxysulf onyl , etc.); di (lower) alkoxyphosphoryl (e..g., 
dimethoxyphosphcryl , diethoxyphosphoryl, dipropoxyphosphcryl , 
cibutoxyphosphoryl , dipent yicxyphosphcryl , 
dihexyioxyphosphoryl, etc.); 

Aromatic acyl such as aroyl (e.g., benzoyl, toluoyl, 
naphthoyl, etc.); ar (lower ) alkanoyl [e.g., 
phenyl (lower) alkanoyl (e.g. , phenylacetyl , phenylpropanol, 
phenylbutanoyl , phenyl isobutanoyl , phenylpentanoyl, 
phenylhexanoyl, etc.), naphthtyl (lower ) alkanoyl (e.g., 
naphthylacet yl , naphthyl propanoyi , nephthylbutanoyl , 
naphthylisobutanoyl , etc. ) ; er (lower )alkenoyl (^e.g. , 
phenyl (lower)alkencyl (e.g. , phenylpropenoyl , 
phenylpropenoyl , phenylbutenoyl , phenylmethacryloyl, 
phenylpentenoyi , phenylhexencyl , etc . ) , 
naphthyl (lower) alkenoyl (e.g. , naphthyipropenoyl , 
naphthylbutenoyl , etc. ) ; ar ( lower ) ai koxycarbonyl (e.'^. , 
phenyl (lower) al koxycarbonyl (e.g . , ben2yloxycarbonyl , .etc. ) , 
etc.]; arylcxycarbony] (e.g., phenoxycarbonyl , 
naphthyloxycarbonyl , etc. ) ; aryioxy ( lower ) al kanoyl (.e.g. , 
phenoxyacet yl , phencxypropi onyi , etc.); a ryi carbamoyl (e.g., 
phenyl carbamoyl , etc. ) ; arylr hiccarbamoyl (e.g. , 
phenyl thiocarbamoyi , etc.); ^aryigl ycxyloyl (e.-g., • • - 

phenyigl yoxyloyl , naphthy] glyoxyloyl , etc. ) ; erylsulf onyl 
(e.g., phenylsulf onyJ , p-to] ylsul 1 onyl , etc.); or the like. 

Heterocyclic acyl such as heterocyclic carbcnyl; 
heterocyclic (lower ) al kanoyl (e.g. , heterocyclicacetyl , 
heterocycl i cpr opanoyl , heterocycl icbut anoyl , 
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heterocyclicpentancyl , heterocyclich^xanoyl , etc.) ; 
heterocyclic (lower) alkenoyl <e .g . , heterocyclicpropenoyl, 
heterocyclicbutenoyl , heterocyclicpentenoyl , 
heterocyclichexenoyl , etc.); heterocyclicglyoxyloyl ; or the 
5 like; and the like. 

Amino protective groups in the context of the invention 
are the customary amino protective groups used in pepti-de 
chemistry. These include benzyloxycarbonyl , 
2, 4-dimethoxyben2yloxycarbonyl, 4-methcxyben2yloxycarbonyl , 

10 methoxycarbonyl , ethoxycarbonyl, tert^butoxycarbonyl, 

allyloxycarbonyi, phthaloyl, 2, 2, 2-trichloroethoxycarbonyl, 
f luorenyl-9-methoxycarbonyl, formyl, acetyl , 2-chloroecetyi , 
2, 2, 2-trif luoroacetyl, 2, 2, 2-trichlorcacetyl, benzoyl, 
4-chloroben2oyl , ^-bromobenzoyl, ^-nitrcbenzoyl , phthalimioo, 

15 isovaleroyl or benzyloxymethylene, 4-nitroben2yl, 
2, ^-dinitobenzyl , 4-nitrophenyl , 4-methoxyphenyl, 
triphenylmethyl , etc. 

Suitable salts of the object aminoelcohol derivatives 
20 [1] are pharmaceutically acceptable salts and include 
conventional non-toxic salts such as an inorganic acid 
addition salt [e.g. hydrochloride, hydrobromide, sulfate^-' 
phosphate, etc.], an organic acid addition salt [e.g. 
formate, acetate, trif luoroacetate, oxalate, maleate, 
25 fumarate, tartrate, methanesulf onate, benzenesulfonat^, 

toluenesulf onate, etc.], an alkali .metal salt (e.g. sodium 
salt, potassium salt, etc.] or the like. 

Preferred embodiments of the object compound [I] are as 
30 follows: 

X^^ is bond or -OCH2'; 

X2 is -{CH2>n" in which n is 1; 

X3 is -0-; 

Rq^ is phenyl which may be substituted with one or two 
35 substituent (s) selected from the group consisting 
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of halogen, nitro, amino, benzyloxy, 
benzyloxycarbonyianiino,- hydroxy and 
loweralkylsulfonylcmino;" or pyri-dyl which ^nay have 
amino. 

5 R2 is hydrogen. 

R3 is hydroxy(lower)alkyl ; end 

is pyridyl which may be substituted with carbamoyl, 
lower alkoxycarbonyl carboxy, cyano, nitro, amino, 
hydroxy (lower) aikyl , monolor di) (lower)- 

10 alkylcarbamoyl, lower aikyl , -halogen, lower 

alkylsulf onylamino, phenylsulf onylamino or lower 
alkanoyl; phenyl which may -be substituted with 
halogen; quinoiyl which may be substiti3t»ed with 
lower alkoxycerbonyl , nitro, <:arbamoyl, carboxy, 

15 halogen or lower aikoxy; naphthyl; benzothiazolyl ; 

pyridyl N-oxide; pyrimidinyl; naphthyridinyl ; 
pyrazinyl; imidazoH , 2-a] pyridyl; quinoxalinyl 
which may be substituted with halogen; a-cridinyl 
which may be substituted with halogen and lower 

20 aikoxy; or isoquinclyl which may be substituted 

with halogen; , 

Mere preferred embodiment of the object compound [I] are 
as follows: 
25 Xj is bond or -0CH2~; 

X2 is- *(C-2^n" ^^^^^^ 1' 
X3 is 

R*^ is phenyj which may be substituted with one or two 
subst i tuent ( s ) selected from the croup consisting 
•30 . of halogen, nitro, amino, benzyloxy, 

benzyl oxycarbcryi ami no, hydroxy and lower 
alkylsulfonylaminc; . 

R2 is hydrogen; 

R3 is hydroxy ( lower ) al kyl ; and 
35 R^ is pyridyl which may be substituted with carbamoyl, 
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lower alkoxycarbonyl, carboxy, cyano, nitro, ainino, 
hydroxy (lower )alkyl, mono (or 

di) (lower) elkylcarbamoyl, lower alkyl, halogen, 
lower alkylsuif onylamino, phenyl sulfonylamino or 
5 lower alkanoyl; phenyl which may be Siabstit-uted 

with halogen; quinolyl which may be substitut^ed 
with lower alkoxycarbonyl, r.itro, carbamoyl/ 
carboxy, halogen or lower alkoxy; naphthyl; 
benzothiazolyi ; pyridyl N-oxide; pyrimidinyl; 
10 naphthyridinyl; pyrezinyl ; imidazoi 1 , 2-a]pyriidyl ; 

quinoxaiinyl which may be substituted with halogen; 
acridinyl which may be substituted with halogen and 
lower alkoxy; or isoquinolyl which may be 
substituted with halogen; 

15 . ' 

More preferred embodiment of the object compound (I] are 
as follows: 

Xj is bond or -OCH2-; 
X2 is •(CH2)j^- in which n is 1; 
20 X3 is -O-; 

is pyridyl which may have amino; 
R2 is hydrogen; 

R3 is hydroxy(lower)6lkyl; and 

R^ is pyridyl which may have hydroxy (lower ) aikyl . 

25 

The processes for preparing the object compound [1] are 
explained in detail in the following* 

Process 1 

30 The object compound I ] or a salt thereof can be 

prepared by reacting a compound [II] with a compound {III] or 
a salt thereof. 

Suitable salt of the compound [III] may be the same as 
those exemplified for the compound (!]. 

35 The reaction is preferably carried cut in the presence 
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of a base such as an alkali metal carbonate (e.g. sodium 
carbonate, potassium carbonate, etc.], an alkaline earth 
metal cjarbonate [e.g. magnesium carbonate, calcium carbonate, 
etc.), an alkali metal bicarbonate (e.g. sodium bicarbonate, 
5 potassium bicarbonate, etc.], tri (lower) alkylamine (e.g. 

trimethylamine, triethylamine, etc.], picoline or the like. 

The reaction is usually carried out in a conventional 
solvent, such as en alcohol [e.g. methanol, ethanol, 
propariol, isopropanol, etc.], diethyl ether, tetrahydrof uran, 
10 dioxane, or any other organic solvent which' does not 
adversely influence the reaction. 

The reaction temperature is not critical, end the 
reaction can be carried out under cooling to heating. 

15 Process 2 

The object compound [lb] or a salt thereof can be 
prepared by subjecting a compound |Ia] or a salt thereof to 
elimination reaction of the amino protective group. 

Suitable salts of the compounds [la] and (lb] may be the 
20 same as these exemplified for the compound [I]. 

This reaction can be carried out in the manner disclosed 
in Example 8 or Example 30, or similar manners thereto. 

Process 3 

25 The object compound [Ic] or a salt thereof can be 

prepared by reacting a compound (III] or a salt thereof with 
a compound ( iv] . 

Suitable salts of the compound 1111] may be the same as 
those exiemplified for the compound {!]. 

30 The. reaction can be carried out in the presence of t.he 

base such as an alkali metal carbonate le.g., sodium 
carbonate, potassium carbonate, etc.j# an alkaline earth 
metal carbonate [e.g., magnesium carbonate, calcium 
carbonate, etc.], an alkali metal bicarbonate [e.g., sodium 

35 bicarbonate, potassium bicarbonate, etc.]. 
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tri (lower) alkylamine (e.g. , trimethylamine, triethylami-ne, 
etc.], picoline or the like. 

The reaction is usually carried out in a conventional 
solvent, such as an alcohol [e.g., methanol, ethanol, 
5 propanol, isopropanol, etc.], diethyl ether, tetrahydrofuran, 
dioxane, or any other organic solvent which does not have 
adverse effect on the reaction. 

The reaction temperature is not critical, and the 
- reaction can be carried out under cooling to. heating. 
10 The reaction can also be carried out in the manner 

disclosed in Example 72 or similar manner thereof. 

Process 4 

The object compound [Id] or a salt thereof can be 
15 prepared by reacting a compound IVj or a salt thereof with a 
compound [VI ] . 

Suitable salts of the compound [V] may be the same as 
those exemplified for the compound [I] . 

The reaction can also be carried out in the manner 
20 disclosed in Example 78 or similar manners thereto. 



The compounds obtained by the above processes can be 
isolated and purified by a conventional method such as 
pulverization, recrystalii zation, column chromatography, 
25 reprecipitation, or the like, and converted to the desired 
salt in conventional manners, if necessary. 

It is to be noted that the compound (I] and the other 
compounds may include one or more stereoisomers due to 
asymmetric carbon atoms, and all of such isomers and mixture 
30- thereof -are included within the scope of this i-nvention. 

It is further to be noted that isomerization or 
rearrangement of the object compound jl]. may occur due to the 
effect of the light acid, base or the like, and the compound 
obtained as the result of said isomerization or rearrangement 
35 is also included within the scope of the present invention. 
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2t is also to -be noted that the solvating form.of the 
compound (I) (e.g. hydrate, etc.) and any form of the crystal 
of the compound |I) are included within the scope of the 
present invention . 

The object compound (!] or a salt thereof possesses gut 
selective sympathomi.Tietic, ant i- ulcerous, ant i -pancreatitis, 
lipolytic and anti-pollakiurie activities, and are useful for 
the treatment and/or prevention of -gastrointestinal disorders 
caused by smooth muscle contractions in human beings or 
animals, and more particularly to methods for the treatment 
and/or prevention of spasm or hyperanakinesia in case of 
irritable bowel syndrome, gastritis, -gastric ulcer, duodenal 
ulcer, enteritis, choiecystopathy, cholangitis, urinary 
calculus and the like; for the treatment and/or prevention of 
ulcer such as gastric ulcer, duodenal ulcer, peptic ulcer, 
ulcer causes by non steroidal anti-inflammatory drugs, or the 
like; for the treatment end/or prevention of dysuria such as 
pollakiuria, urinary incontinence or the like in case of 
nervous pollakiuria, neurogenic bladder dysfunction, 
nocturia, unstable bladder, cystospasm, chronic cystitis, 
chronic prostatitis or the like; and for the treatment and/or 
prevention of pancreatitis, obesity, diabetes, glycosuria, 
hyperlipidemia / hypertension, atherosclerosis, glaucoma, 
melancholia, depression, and the like, and the treatment 
and/or prevention of a wasing condition, weight loss, 
emerciation or the like. 

The object compound (I) or a pharmaceutically acceptable 
. salt thereof can be usually administered to m.ammals including 
human being in the form of a conventional pharmaceutical 
composition such as capsule, micro-capsule, tablet, granule, 
powder, troche, syrup, aerosol, inhalation, solution, 
injection, suspension, emulsion, suppository or the like. 
The effective ingredient may usually be administered 
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with a unit do&e of 0.01 mg/kg to 50 ing/kg,.one to four times 
a day. However, the above- dosage may be increased or 
decreased according to age, weight, conditions of patients or 
methods of administration. 

In order to show the usefulness of the" ethanolamine 
derivative in the present invention for the prophylactic and 
therapeutic treatment of above-mentioned diseases in a human 
being or an animal, the pharmacological test data. of .the 
representative compound thereof is shown in the following. 

Test 1 

Effect on the increase in intravesical pressure induced 
by carbachol in anesthetized dog 

Test Compound 

2 IS) -2- [ (2S) -2-hydroxy-3- (phenoxy) propylamino] -3- ( 4- (7- 
methoxyquinolin-4-yloxy) phenyl ) propan-l-ol 

(This compound was obtained according to. Example 78.) 

Test Method 

Female Beagle dogs weighing 8.0-15.0 kg were fasted for 
24 hours and maintained under halothane anesthesia. A 12F 
Foley catheter was lubricated with water soluble jelly, 
inserted into the urethral orifice and advanced approximately 
10 cm until the balloon tip was placed well inside the 
bladder. The balloon was then inflated with 5- ml of room air 
and catheter slowly withdrawn just part the first resistance 
that is felt at the ^bladder neck. <Urine was completely 
drained out thought the catheter, and 30 ml of' biological 
saline was infused. The catheter was connected to pressure 
transducer, and intravesical pressure was continuously 
recorded. The test compound was injected by intra-^iuodenal 
route at 30 minutes before the administration of -carba-chol 



wo 00/4(^0 



(1.8 \xq/kq) 



Test Results 



PCT/JP99/07203 



16 



Treatment 



Increase in intravesical pressure (mmHg) 



Control 

Test Compound 

(0.32 mg/kg) 



9.3 



5.5 



(N=2) 



10 The following Preparations and Examples are given for 

the purpose of iJiustrating this invention. 

Preparation 1 

Under nitrogen, a mixture of 2-chloronicotinic acid (1.6 
15 g), methyl iodide {0.69 ml) and potassium carbonate (1.5 g) 
in N, N-dimethylf ormamide (20 ml} was stirred at room 
temperature for 4 hours. To the mixture was added ethyl 
acetate, and insoluble materials were filtered off. The 
filtrate was evaporated in vacuo. The residue was dissolved 
20 in ethyl acetate, washed successively with water and brine, 
dried over sodium sulfate, and evaporated in vacuo to give 
2-chloronicotinic acid m.ethyl ester (1.7 g) . 

NMR (CDCI3, 6): 3.97 (3H, s), 7.34 (IH, -dd, J«4.8, 

7.7H2), 8.18 (IH, dd, J=2.0, 7.7K2), 8.53 (IH, dd, 
25 J«=2.0, 4.BH2) 

Preparation 2 

Under nitrogen, tea solution of 2-"Chloronacctinic ^acid 
methyl ester (1.7 g) in toluene (9, '9 mi) was added. 

30 diisopropyialuminum hydride (0.94M in hexane, 23 ml) at 

-78*C, and the mixture was stirred for 5 minutes. To the 
mixture were added aqueous IM Rochelle salt and ethyl 
acetate, and the mixture was vicorousjy stirred in a warm 
water bath for 30 minutes. The organic layer was separated. 

35 The aqueous layer was extracted with ethyl acetate 3 times. 
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The combined organic layers were washed successively with 
aqueous IM Rochelle salt and brine, cried over sodium 
sulfate, and evaporated in vacuo »to give (2-chloropyridin-3- 
yDmethanol (1 .3 g) . 
5 NMR (CDCI3, 6): 2.57 (IH, br s) , 4.80 (2H/ s), 7.29 

(IH, dd, J=4.B, 7.6Hz), 7.91 (IH, <Jd, J=1.9, 
7.6Hz), 8.31 (IH, dd, J=1.9, 4.8H2) 

^Prepareticn 3 

10 The following compound was obtained according to a 

similar manner to that of Preparation 2. 

{6-Chiorcpyridin-3-yl) methanol 

NMR (CDCI3, 6): 4.72 (2H, s) , 7.32 {IH, d, J^-8.2H2), 
15 7.70 (IH, dd, J=2.4, 8.2Hz), 8.32 (IH, d, J=2.3H2) 

Preparation 4 

Under nitrogen, a mixture of {2-chloropyridin-3- 
yDmethanol (1.3 g) and manganese (IV) oxide (6,3 g) in 
20 dichloromethane (13 ml) was stirred at rcom temperature for 5 
days. The mixture was diluted with dichloromethane. Therein 
was added silica gel and the mixture was stirred for 30 
minutes. After filtration, the filtrate was evaporated in 
vacuo to give 2'Chlcropyridine-3-carbaldehyde (1.0 g) . 
25 NMR (CHCI3, 6): 7.43 (IH, ccd, J=-0.8, 4.8, 7.7Hz), 

•8.25 (IH, dd, J=2.1, 7,7H2), 8.62 (IH, dd, 3=2.0, 
4.7Hz), 10.46 (IH, d, J=0.6H2) 

Preparation 5 

30 Under nitrogen, a mixture of (S) - ( l-hycroxymethyl-2'- (4- 

hydroxyphenyi ) ethyl ] carbamic acid tert-butyl ester (J- Med. 
Chem. 1992, 35, 1259-1266) (1.3 g), 2-chloropyridine-3- 
carbaldehyde (1.0 g) and potassium carbonate (0.97 c) in N',N- 
dimethylf crmamide (13 ml) was stirred at eO'^C for 72 hours. 

35 The mixture was diluted with ethyl acetate, and insoluble 
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materials were filtered off. The filtrate was evaporated in 
vacuo. The residue was dissolved in ethyl acetate, washed 
successively with aqueous saturated sodium bicarbonate and 
brine, dried over sodium sulfate, and evaporated in vacuo. 
5 The residue was purified by column chromatography on silica 
gel {dichloromethaneimethanol = 50:1) to give (S) - I 2-- 1 4-- ( 3- 
f ormylpyridin-2-yloxy) phenyl] -1-hydroxymethyi ethyl 1 carbamic 
acid tert-butyl ester (1.2 g) . 

NMR (CDCI3, ^'^^ ^-^^ 2.88 

10 (2H, d, J«^1.1H2), 3.5-3.8 (2H, m) , 3.89 (IH, br s) , 

4.7-4.9 (IH, m), 7.1-7.2 (3H, m) , 7.30 (2H, d, 
J-8.5HZ), 8.25 (IH, dd, J=2.0, 7.5H2), 8.34 (IH, 
dd, J=2.1, 4.9Hz), 10.55 (IH, s) 



15 Preparation 6 

The following compounds were obtained according to a 
similar manner to that of Preparation 5. 

(1) (S)-{2-l4- ( 3-Cyancpyridin-2-yloxy) phenyl ] -1- 

20 (hydroxymethyl ) ethyl 1 carbamic acid tert-butyl est-er 

NMR (CDCI3, 6): 1.43 (9H, s) , 2.88 (2H, d, J-7.1H2), 

3.5-4.0 (3H, m), 7.05-7.15 (3H, m) , 7.25-7.35 (2H, 
m) , 8.01 (IH, dd, J=2.0, 7.6H2), 8.31 (IH, dd, 
J=2.0, 5.CK2) 

25 

(2) (S)-i2-14- ( 5- Formylpyridin-2-yloxy) phenyl ]-l - 
(hydroxymethyl ) ethyl ) carbamic acid tert- butyl ester 
NMR (CDCI3, 6): 1.43 (9H, s) , 2.88 (2H, d, J=7.1Hz), 

3.5-4.0 (3H, m), 7.03-7.13 (3H, m) , 7.30 (2H, d, 
30 , . . J=8.5Hz), 8.19..(1H, dd, J=2 . 3, - 8...6HZ ) , 8.62.(1R, d, 

J=2.2H2), 9.98 (IH, s) 

(3) (S)-I2- |4- {3, 5-Dichlorcpyridin-4-yloxy)phenyl j-1- 
(hydxoxymethyl) ethyl jcarbamic acid tert-butyl ester 

35 NKR (CDCI3, 6): 1.43 {9H, s), 2.81 (2H, d, J=7.]H2), 
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3.5-3.9 {3H, m), 6.78 (2H, 6, J=8.7H2), 7.17 (2H, 

d, J=8.6H2), 7.26 (IH, s) , 8.56 (IH, s) 

(4) (S)-{2"(4- (6-Fluoropyridin-2-yloxy) phenyl ] -1- 
5 (hydroxymethyl) ethyl Icarbamic ecid tert-butyl ester 

NMR (CDCi3, 6): 1.43 (9H, s), 2.86 {2H, d, J=7.1Hz), 

3.5-4.0 (3K, m), 6.61 {IH, dd, J=2.4, 7.6H2), 6.71 
(IH, dd, J=1.3, 7.9H2), 7.05-7.10 (2H, m) , 7.25- 
7.30 (2H, m), 7.74 (IH, q, J^B.OHz) 

10 

Preparetlon 7 

To a mixture of (S) - (2- [4- (3-f ormyipyridin-2-yloxy) - 
phenyl] -1- (hydroxymethyl) ethyl Icarbanic acid tert--butyi ester 
(5.2 g), 35% hydrogen peroxide (2.5 mi) and potassium 
15 dihydrogen phosphate {7.5 g) in a mixture of acetonitrile (60 
ml) and water (15 ml) was dropwise added sodium chlorite (80% 
purity, 4.7 g) at room temperature, end the mixture was 
stirred at the same temperature for 1 hour. While cooling in 
ice-water bath, to the mixture was added sodium sulfite (3.5 
20 g) - After removal of the bath, to this was added aqueous IM 
citric acid to make it acidic, and extracted with ethyl 
acetate. The organic layer was washed successively with 
water and brine, dried over sodium sulfate, and evaporated in 
vacuo. The crude product was triturated with diisopropyl 
25 ether to give (S) -2^ ( 4^ (2-tert-butoxyccrbonylamino-3- 
hydroxypropyl) phenoxy] nicotinic acid {4.8 g) . 

NMR (DMSO-d^, 6): 1.34 (9H, s) , 2.5-2.65 (IH, m) , 2.83 
(IH, dd, J=5.2, 13.8.H2), 3.2-3.5 (2H, m) , 3. '5-3. 7 
(IH, m) , 4.71 (IH, br £), 6.62 (IH, d, J-3.3H2), 
30 7.01 (2H, d, J=8.5H2), 7.17-7.23 (3H, m) , 8.2-8.3 

{2H, m) , 13.18 (IH, br s) 

Preparation 8 

The following compound was obtained according to a 
35 similar manner to that of Preparation 7*. 
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{S) -6- [4- {2*tert-Butoxycarbcnylaminc-3-hydroxypropyl) " 
phenoxy] nicotinic acid 

NMR (DMSO-dg, 6): 1.33 (9H, s), 2.5-2.7 (IH, m) , 2.66 

(IH, dd, J==5.0, 13.8H2;, 3.2-3.5 (3.H, m) , 6.'65 (IH, 
5 d, J=8.4H2), 7.08 (2H, C; J=8.3H2), 7.26" (2H, d, 

J=8.5H2), 8.26 (IK, dd, J=2.4, B.SHz), 8.66 (IH, d, 
J=2.1H2) 

Preparation 9 

10 Under nitrogen, a suspension of (S) -2- (4- {2-tert- 

butcxycarbonylamino"3-hydroxypropyl ) phenoxy ] nicotinic acid 
(5.7 g), methy] iodide (S.O ml), potassium carbonate (2.4 g) 
in N, N-cimethyif ormamide (28 ml) was stirred at room 
temperature for 5 hours. The mixture was diluted with ethyl 

15 acetate and insoluble materials were filtered off. The 

filtrate was evaporated in vacuo. The residue was dissolved 
in ethyl acetate, washed with aqueous saturated sodium 
bicarbonate, dried over sodium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography on 

20 silica gel (hexane: ethyl acetate = 1:1) to give (S)-2-(4-(2- 
tert-butoxycarbonylaminc-3-hydroxyprcpyi ) phenoxy] nicotinic 
acid methyl ester (5.7 g) . 

NMR (CDCI3, 6): 1.43 (9H, s), 2.3-2.5 (IH, br s), 2. €6 
(2H, c, J=7.1H2), 3.5-4.0 (3H, m) , 3.94 (3H, s), 

25 4.76 (IH, d, J=7.5H2), 7.02-7.12 (3H, m) , 7.23-7.27 

I2H, m) , 8.24-8.29 {2H, m) 

Preparation 10 

The following compound was obtained according to a 
30 si-milar manner to that of Preparation 9. - . 

(S) -6- [4- (2-tert-Butoxycarbcnylemino-3-hydroxypropyl ) - 
phenoxy] nicotinic acid methyl ester 

NMP (CDCI3, 6): 1.43 !9.H, s), 2.87 {2H, d, J=7.2H2), 
35 3.5-4.0 (3H, m) , 3.92 (3H, s), 6.93 (IH, -d. 
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J=9.2Hz), 7.09 (2H, d, J«8.5H2), 7.28 (2H, 
J=8.5K2), 8.27 (IH, dd, J=2.4, 8.6H2), 6.82 (IH, d, 
J=1.8Hz) 

5 Preparation 11 

To a solution of (S) -2- [ 4- (2-tert-butoxycarbonyianiino-3- 
hydroxypropyl)phenoxy] nicotinic acid methyl ester (5.6 g) in 
methanol (56 ml) was added 4N hydrogen chloride in ethyl 
acetate (35 ml) at room temperature^ and the, solution was 
10 stirred at the same temperature overnight. The mixture was 
evaporated in vacuo, and the residue was triturated with 
ethyl acetate to give IS) -2- ( 4- {2-araino-3-hydroxyprcpyl ) - 
phenoxy) nicotinic acid methyl ester dihydrochloride (5.0 g) . 
NMR (DMSO-dg, 6): 2.8-3.0 (2H, m) , 3.3-3.6 (3H, m) , 
15 3.85 (3H, s), 7.08 (2H, d, J=8.4H2), 7.23-7.33 (3H, 

m), 8.26-8.31 (2H, m) 

Preparation 12 

The following compounds were obtained according to a 
20 similar manner to that of Preparation 11. 

(1) (S)-2-(4* (2-Amino^3-hycroxypropyl) phenoxy] - 
nicotinonitrile hydrochloride 

NMR (DMSO-dg, 6): 2.85-3.05 (2H, m) , 3.3-3.7 (3H, m) , 
25 7.21 {2H, d, J=B.5H2), 7.29-7.38 (3H, m) 8 . 37-'8 . 45 

I2H, m) 

(2) (S) -6- [4- {2-Amino-3-hydrcxypropyl }phenoxyj nicotinic acid 
methyl ester dihydrochloride 

30 NMR (DMSO-dg, 6) : 2.75-3.05 (2H, m) , 3.30-^3. 60 (3H, 

m) , 3.66 (3H, s), 7.11-7.20 (3H, m) , 7.35 (2H, <i, 
J^B.bHz), 8.32 (IH, dd, J=2,4, 8.6Hz), 8.-69 (IH, -d, 
J=l . BHz) 

35 (3) (S) -2-Amino-3- (4- (3, 5-dichloropyridin-4-yloxy) phenyl 1 - 
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propan-l-ol hydrochloride 

NMR (DMSO-dg, 6): 2.7-2.95 {2H, m), 3.25-3.60 (3H, m) , 
6.90 {2H, d, J:^6.6H2), 7.27 (2H, d, J=8.7H2), 8.79 
(2H, s) 

(4) (S) -2-Ainino-3" M- 16-f luoropyridin-2-yloxy)phjenyl] - 
propan-l-ol hydrochloride 

NMR (DMSO-dg, 5): 2.75-3.06 (2K, m) , 3.30-3.65 {3H, 

m) ,6.85-6,95 (2H, m) , 7.15 (2H, d, J^8.5H2) , 7.35 
) (2H, d, J=E.5H2), 8.03 (IK, q, J^S.OHz) 

Preparation 13 

• Under nitrogen, a mixture of (6-chloropyridin-3- 
yDmethanol (1.2 g) and manganese (IV) oxide (6.0 g) in 

i) N, N-dimethylf ormamide (12 ml) was stirred at room temperature 
for 6 days. The mixture was diluted with ethyl acetate and 
insoluble materials were filtered off. The. filtrate was 
evaporated in vacuo. The residue was dissolvjed in ethyl 
acetate, washed successively with aqueous saturated sodium 

) bicarbonate and brine, dried over sodium sulfate, and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel (dichlcromethane) to give 
6-chloropyridine-3-carbaldehyde {0.58 g). 

NMR (CDCI3, 6): 7.52 (IH, d, j=8.2H2), 8.15 (IH, dd, 

b J=2.4, 8.3H2), 8.88 (IH, d, J=2-.5H2), 10.10 (IH,. s) 

Preparation 1^ 

Under nitrogen, a mixture of (S) - [ i-hydroxymethyl-2- (4- 
hydroxyphenyl ; ethyl ) carbamic acid tert-butyl ester (10 g), 

9 -2 , 6-dibromcpyridine (18 g) and potassi-um carbonate (10 q) in 
N, N-dimethylf ormamide {ICC ml) was stirred at 120''C for 3 
days. The mixture wes diluted with ethyl acetate, and 
insoluble materials were filtered off. The filtrate was 
evaporated in vacuo. The residue was dissolved in ethyl 

5 acetate, washed successively with aqueous saturat^ed sodium 
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bicarbonate (twice) end brine, dried over sodium sulfate, and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel (dichloromethane imethanol = 
100:1), followed by trituration with diisopropyl ether to 
5 give (S) -4^ [4* (6--brcn\opyridin-2-yloxy)ben2:yllox6Zolidin-2^one 
(6.6 g) . 

NMR (DMSO-dg, 6): 2.75-2.85 {2H, m) , 3.95-4.15 (2H, 

m), 4 .25-4.40 (IH, m) , 6.99 (IH', d, J^B.lHz)/ 7.11 
.(2H, d, J^8.4H2), 7.25-7.40 (5K, m) , 7,79.(1H, t, 
10 J=7.7H2) 

Preparation 15 

The following compound was obtained according to a 
similar manner to that of Preparation 14. 

15 

(S) -4- [4- ( 6-Chi or cpyridin-2-yloxy) benzyl ] oxa2olicin-2-one 
NMR (CDCI3, 5}: 2.7-3.1 (2H, m) , 4.0-4.3 (2H, m) , 4.4- 
4.6 (IH, m), 6.80 (IH, d, J=8.1H2), 7.0-7.3 {5H, 
m), 7.64 (IH, t, J=7.9H2) 

20 

Preparation 16 

Under nitrogen, to a solution of butyliithium (i.6M in 
hexane, 14 ml) in t etrahydrof uran (20 ml) was added a 
solution of (S) - 4- ( ^i- ( 6-bromopyr idin-2-'yloxy ) benzyl j - 

25 oxazoiidin-2-one (3.5 g) in tetrahydrcf uran (15 ml) at -IB^'C, 
and the mixture was stirred at the same temperature for 15 
minutes. To it was added N, N-dimethyl f ormamide (1.7 m.l ) , the 
dry ice bath was removed to allow to come to room 
temperature. The m.ixture was poured into water and extr-acted 

30 with ethyl acetate. The organic layer was washed with brine, 
dried over sodium sulfate, and evaporated in vacuo. The 
residue was dissolved in ethanol, and treated with aqueous 
sodium hydrogen sulfite for 10 minutes. After evaporation in 
vacuo and partition between ethyl acetate end water, the 

35 aqueous layer was made basic with aqueous sodium carbonate 
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and extracted with ethyl acetate twice. The or-ganic layer 
was washed with brine, dried over sodium sulfate, and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel (dichloromethanermethanol « 
50:1), followed by crystallization from ethyl acetate to give 
(S) -6- (4- {2-oxc-oxa2olidin-4-ylm€thyl ) phenoxy]pyri<iine-2- 
carbaldehyde (0.64 g) . 

NMR .(DMSO-dg, 6): 2. '7-2. 95 (2H, m) , 3.95-4.15 (2H, m) , 

4.25-4.40 (IH, m), 7.16 (2H, d, J'^8-4H2>, 1.25-7.40 
{3H, m), 7.70 <1H, d, J-7 . 3H2) , S .09 (IH, t, 
J=7.5Hz), 9.73 (IH, s) 

Preparation 17 

Under nitrogen, to a suspension of (S) -6- ( 4- (2-oxo- 
oxazolidi n-4-ylmethyl ) phenoxy ] pyridine~2-carbal<iehyde (0.43 
g) in methanol (14 ml) was added sodium borohydride (54 mg) 
at b'^C, and the mixture was stirred at the same t-emperature 
for 5 minutes. The mixture was evaporated in vacuo. To the 
residue were added water end ethyj acetate. Aft.er 
separation, the organic layer was washed with brine, dried 
over sodium sulfate, and evaporated in vacuo to give 
(S) -4- I 4- ( 6'hydroxymethylpyridin^2-yioxy ) benzyl 1 oxazolidin-2- 
one (0. 43 g) . 

NMR (DMSO-d^, 6): 2.7-2.9 {2H, m) , 3.95-4.15 (2H, m) , 

4.25-4.40 (IH, m), 4.39 (2H, d, .J=5.8H2), 6.77 (IH, 
d, J=8.1Hz), 7.04 (2H, d, J=8.5Hz), 7.15-7.30 (3H, 
■ m) , 7.84 (IH, t, J=7.8H2) . 

Preparation 18 

The following compound was obtained accordii^g to a 
similar manner to that of Preparation 17. 

l.S) -4- [4- ( 5-Hydroxym.ethylpyridin-2-yloxy) benzyl] - 
oxazol idin-2-one 

NMR (CDCl-3, 6): 2.8-5.0 (2H, m) , 4.0-4.25 (2H, m) , 
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4.50-4.60 (IH, m) , 4.67 (2H, d, J=5.7H2), €.95 (IH, 
d, J=8.5H2), 7.11 (2H, d, Js=8.:6H2), 7.22 {2K, d, 
J==8.6H2), 7.77 (IH, dd, J=2.4, 8.4H2), 8.13 (iH, d, 
J-1.9H2) 



Preparation 19 

Under nitrogen, a solution of {S)-4-(4-(6- 
hydroxym€thylpyridin-2-yioxy)ben2yl ] oxa2olidin-2-one (0.46 
g) , (R) --3-chlorostyrene oxide (0.46 g) and potassium 
carbonate (0.41 g) in N^N-dimethylf ormamide (4.6 ml) was 
stirred at 80*C for 72 hours. The mixture was diluted with 
ethyl acetate and insoluble materials were filtered off. The 
filtrate was evaporated in vacuo. The residue was dissolved 
in ethyl acetate, washed successively with aqueous saturated 
sodium bicarbonate and brine, dried over sodium sulfate, and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel (dichloromethane:methanoi = 
50:1) to give (4S) -3- ( (2R) -2- (3-chlorophenyl ) -2- 
hydroxyethyl ] -4- ( 4- ( 6-hydrcxymethylpyridin-2-yloxy) benzyl ] - 
oxa2olidin'2-one (0.39 c) and (SR) -5* (3-chlorophenyi ) -3* 
I (IS) -2-hydroxy-l- [4- ( 6-hydroxymethylpyridin-2-yloxy) benzyl]-- 
ethyl )oxa2olidin-2-one (76 mg) . 

(1) (4S) -3- [ (2K) -2- (3-Chlorcphenyl)-2-hydrcxyethyl]-4- [4- (6- 
hydroxymethylpyr idin-2-ylcxy ) benzyl ] oxazolidin-2-one 
NMR (DMSO-d^, 6): 2.68 (IH, dd, J=7,9, 13.4H2), 2.05- 

3.15 (IK, m), 3.2-3.35 (IH, m) , 3,47 (IH, dd, 
J=4.4, 14.2Hz), 3.95-4.10 (IH, *m), 4.1-4.4 (2H, m) , 
4.38 (2H, c, J=5.SHz), 4.75-4.90 (IH, m) , 6.77 (IH, 
d, J=-7.8H2), 7.07 -(2H, d, J=-8.5Hz), 7.20-7.50 (8H, 
m) , 7.82 (IH, t, J=7.8Hz) 

(2) (5R)-5- (3-Chlorophenyl)-3{ (IS) -2-hydroxy-l- 14- (6- 
hydroxymethylpyridin-2-yloxy) benzyl ] ethyl ) oxazolidin-2- 
one 
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NMR (DMSO-dg, 6): 2.6-2.9 |2H, m) , 3.3-3.4 ilH, m) , 
3.5-3.6 (2K, m), 3.9-4.15 (2H, m) , 4.36 (2H, d, 
J=5-,8H2), 5.53 (IH, d, J=5.5, 8.8H2), 6.76 (1^, d, 
J=8.1H2), 6.S6 (2H d, J=-8.3H2), 7.0-7.5 (7H, m) , 
5 7.83 ilH, t, J'^7,8H2) 



10 



30 



Preparation 20 

The following compounds were obtained according to a 
similar manner to that of Preparation 19. 



(1) {4S)-3- [ (2F<)-2- {3-Chlorophenyi)-2-hydroxyethyl]-4-I4- (5- 
hydroxyTnethylpyridin-2^ylcxy ) foenryl l oxazoli-d in- 2 -one 
NMR (CDC23, 6): 2.90-2.05 (IH, m) , 2.55-2.75 (iH, m) , 

3.1A (IH, dd, J=4.0, 13.6H2), 3.2-3.4 ilH, m) , 3.2B 
15 (IH, dd, J=8.1, 14.8H2), 3.67 (IH, dd, J=2.8, 

14.eHz), 4.05-4.30 (3H, m) , 4.-66 (2.H, d, J=5.6H2), 
4.95-5.05 (IH, m), 6.92 {IH, 6, J=8.4H2), 7.08 (2H, 
d, J=8.8H2), 7.15 (2H, d, J=8.BH2), 7.2-7.4 (3H, 
m), 7.41 {IH, s), 7.75 (IH, dd, J=2.4, e.4H2), 8.12 
20 (IH, d, 0=2. IH2) 

(2) (5R) -5- (3-Chlorophenyi) -3- { ( IS) -2-hydroxy- 1 - [ 4- ( 5- 
hydroxymethylpyricin-2-yloxy) benzyl J ethyl )oxazolidin-2- 
one 

25 NMR <DMSO-dg, 6): 2.6-2.9 (2H, m) , 3.3-3.45 (IH, m) , 

3.5-3.6 (2H, m) , 3.9-4.15 (2H, rr,) , 4.47 (2H, d, 
J==5.6H2), 5.5-5.6 (IH, m) , 6.9-7.2 (6H, m) , 7.27 
(IH, s), 7.3-7.45 (2H, m) , 7.79 (IH, d-d, J=2.4, 
8.4H2), 8.05-8.1 (IH, m) 



Preparation 21 

The following compounds were obtained according to a 
similar manner to that of Preparation 19. 



35 (1) (4S)-3- i (2R)-2- ( 3-Chlorophenyl ) -2-hydr oxyethyi ) -4- ( 4- 
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(pyridin-2-yloxy) benzyl )oxazolidin-2-one 

NMR (DMSO-dg, 6): 2.55-2.6 (IH, m) , 3.05-3.15 {IH, m) , 

3.2-3.6 (2H, m), 3.95-4.1 (IH, m) , 4.1-4.4 (2H, , 

4.8-4.9 (IH, m), 6.9-"?. 5 (lOH, m) , 7..8--7.9 {IH, m) , 
8.1-8.2 {IH, m) 



(2) (5R)-5-(3-Chlorophenyl)-3-l {lS)-2-hyclroxy-l-I4- 
(pyr icin-2-yloxy ) benzyl ) ethyl ) oxazolidin-2-one 
NMR (DMSO-dg, 6): 2.65-2.9 (2H, m) , 3.3-3.4. (IH, m) , 
10 ^ 3.5-3.6 (2H, m), 3.9-4.15 {2H, m) , 5;5-5.6 (IH, m) , 

6.95-7.3 (8H, iTi) , 7.35-7.4 (2H, m) , 7.8-7.9 (IH, 
m), 8.15-8.2 (3K, m) 

Preparation 22 

15 A mixture of (S) -4- (6-chlorcpyridin-2-ylcxy)benzyl]- 

oxa2olidin-2-one (4.1 g) , 10% palladium 'On activated carbon 
(50% wet, 0.82 g) and N, N-diisopropylethylamine <2.3 ml) in 
ethanoi (41 ml) was stirred at room temperature in the 
presence of hydrogen at an atmospheric pressure for 2 hours, 

20 and filtered. The filtrate was evaporated in vacuo. The 

residue was dissolved in ethyl acetate, washed successively 
with water and brine, dried over sodium sulfate, and 
evaporated in vacuo. The residue was purified by columji 
chromatography on silica gei (dichloromethanermethanol = 

25 25:1) to give (S) -4- [4- (pyridin-2-yloxy) benzyl ]oxa2olidin-2- 
one (2.8 g) . 

NMR (CDCI3, 6): 2.8-2.95 (2H, m) , 4.0-4.25 (2K, m) , 

4.45-4.55 (IH, m) , 6.9-7.3 (6K, m) , 7.65-7.75 (IH, 
m), 8.15-8.20 (IH, m) 

30 

Preparation 23 

Under nitrogen, to a solution of (S) - 12- [4- (5- 
formylpyridin-2-yloxy) phenyl 1-1 -hydroxymethylethyl )cerbamic 
acid tert-butyl ester (1.4 g) in cichloromethene (37 ml) was 
35 added thionyl chloride (0.20 ml) at 5^*0, and the mixture was 
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stirred at room temperature ouernight. The mixture was 
evaporated in vacuo, and the residue was vigorously stirred 
in a mixture of ethyl acetate and aqueous saturated sodium 
bicarbonate at 50**C for 30 minutes. After .separation, the 
5 organic layer was washed with brine, dried over sodium • 

sulfate, and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel (dichloromethane: ethyl 
acetate - 3:2), followed by trituration with ethyl acetate to 
give (S) -6- (4- (2-oxo-oxe2olidin-4-yimethyl ) phenoxyJpyridine- 
10 3-carbaldehyde (0.52 g). 

NMR {CDCI3, 6): 2.80-3.05 (2H, m)., 4.05-4.25' (2H, to), 

4.45-4.60 (IH, ni), 7.05-7.35 (5H, m) , 8.21 (IH, d, 
J^2.3, 8.6H2), 8.62 (IH, d, J=2.2H2), 9.99 (IH, s) 

15 Preparation 24 

Under nitrogen, to a solution of m-f luorophenol (1.74 
ml) end sodium hydride (772 mg) in dimethylf ormamide (25 ml) 
was added (2S) - (-^ ) -glycicyi nosylate (5.0 g) at and the 
mixtue was stirred at the same temperature for 0.5 hour. The 
20 mixture was allowed to warm to room temperature and stirred 

for 2.5 hours at this temperature. The resulting mixture was 
poured into 10% aqueous ammonium chloride solution, and 
extracted with ethyl acetate. The organic layer was washed 
with brine, dried over magnesium sulfate, and evaporated in 
25 vacuo. The residue was chiomet ographed (hexane-ethyl 

. acetate) over silica gel to afford (25) -3- (3-f luorophenoxy) * 
1 , 2-epoxypropane (2.82 g) as a colorless powder. 

NMR (CDCI3, 6): 2.75 (iK, do, J==3.0, 4.8H2) 2.90 (IH, t, 
J=4.8H2), 3^35 (IH, m) , 3.90 (IH, dd, J=5.7, llHz) , 
-.30 4-20 (.IH., dd, J=3.0, IIH2), 6. 50-6. 70 -.(3H, m)., 

7.20-7.25 (3H, m) 
MS (m/2) : 269 (M4l) 

Preparation 25 

35 The following compounds were synthesi2ed according to a 
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similar manner to that of Pr-eparation 24. 

(1) (2S) '3- ( 4-Chlorophenoxy) -1 , 2-epoxypropane (2.T9 g) as a 
colorless powder 

5 NMR (DMSO-dg, 6): 2.70 (IH, cd, J=2.6, 6Hz), 2.85 (IH, 

t, J=4.3H2), 3.28-3.36 (IK, m) , 3.80 (IH, dd, J=-6, 
11K2)* 4.30 (IH, dd, J==2.6, llKz), 6.70-6.80 (2K, 
m), 7.30-7.40 (2H, m) . 

10 {2) (2S)-3- (2-Chlorophenoxy)-l,2-epoxypropane {1.6 g) as a 
colorless powder 

NMR (CDCI3, 6): 2.80-3.00 {2H, m) , 3.35-3.40 (l.H, m) , 
4.05 (IH, dd, J'^5.2, IIH2), 4.30 {IH, -dd, J^3.1, 
llHz), 6.80-7.00 (2H, m) , 7.10-7.20 (IH, m) , 7.30- 
15 7.40 (IH, m) 

Preparation 26 

Under nitrogen, a mixture of (S) -2- [4- |2-tert- 
butoxycarbonylaminc-3-hydroxy-propyi ) phenoxy] nicotinic acid 

20 (1.0 g), ethyl iodide (0.2 ml), potassium -carbonate (425 mg) 
and N, N-dimethylf ormamide (10 ml) was stirred at room 
temperature for 3 hours. The mixture was diluted with ethyl 
acetate and insoluble materials were filtered off. The 
filtrate was evaporated in vacuo. The residue was dissolved 

25 in ethyl acetate, washed with aqueous saturated sodium 

bicarbonate, dried over sodium .sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography on 
silica gel (hexaneiethyl acetate = 1:1) to give (S)-2-[4-{2- 
tert-butoxycarbonylamino-S^hydroxypropyl ) phenoxy] nicotinic 

30 acid ethyl ester (1.01 g) as a -^coiorless form. 
MALDI-MS (m/z): 439 (M-^-Ne) 

Preparation 27 

35 The following compound was synthesized according to a 
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similar manner to that of Preparation 32. 

(S) "2- 1 4- (2-Amino-3-hydroxypropyl Vphenoxyj nicotinic acid 
ethyl ester hydrochloride (5.06 g) as a colorless powder 
5 MS (m/z): 317 (M+1) 

Preparation 28 

Thionyl chloride (30.2 ml) was added dropwise to a 
solution of (R) r2-"amino-3- (4^hydroxyphenyl) propionic acid 
10 hydrochloride (25.0 g) in methanol (250 ml) under ice-water 
cooling over 10 minutes and the mixture was stirred at room 
temperature for 3 hours. The mixture was evaporated in vacuo 
and the residue was triturated with diisopropyl ether to give 
(K) '2-amino-3- (4-hydroxyphenyl ) propionic acid methyl est-er 
15 hydrochloride (33.9 g) . 

NMR (DMSO-dg, 6): 2.90-3.10 (2H, m) , 3.66 (3H, s) , 4.17 
(IH, t, J=6.1H2), 6.70 (2K, d, J!=9H2), 7.02 (2H, d, 
J-9H2) , 9.47 (IK, br s) 

20 Preparation 29 

A solution of (S) ^2-eiTano-3^ (^^hydroxyphenyl ) propionic 
acid methyl ester hydrochloride "(33.9 g) , di-tert-butyl 
dicarbcnate (30.5 g) and triet hylamine (50.9 ml) in 
tetrahydrof uran (500 ml) was stirred at room temperatur-e for 

25 3 hours. The mixture was diluted with ethyl acetate, and 
insoluble materials were filtered off. The filtrate was 
evaporated in vacuo. The residue was dissolved in ethyl 
acetate, washed with aqueous saturated sodium bicarbonate 
solution and brine, dried over sodium sulfate and evaporated 

30 un -vacuo to give (S) -2-t.ert-butoxycarbonylamino-.3-.<4- 

hydroxyphenyl ) propionic acid methyl ester (42.28 g) as a 
colorless powder. 

NMR (DMSO-dg, 6): 1.30 {9H, s), 2.70-2.80 (2H, m) , 3.58 
(3H, s), 4.10-4.20 (IH, m) , 6.60 (2H, d, J=8.3H2), 

35 7.20 (2H, d, J=8.3H2), 9.21 (IK, br s) 
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Preparation 30 

Under nitrogen, to a solution of <B)— 2-tert- 
butoxycarbonyiamino-3- { 4 -hydrcxyphenyl) propionic acid methyl 
5 ester (^2.28 g) in tetrahydrof uran (400 ml) was added lithium 
borohydride (7.16 g) at b^C, end the mixture was stirred at 
the same temperature for 5 hours. The mixture was evaporated 
in vacuo. To the residue was added water and extracted with 
ethyl acetate. The organic layer was washed with brine, . 
10 dried over sodium sulfate, and evaporated in vacuo. The 

residue was triturated with diisopropyl ether to give (R)"(l- 
(^-hydroxybenzyl ) *2-hydroxyethyl ] carbamic acid tert-butyl 
ester (4.63 g) as a colorless powder. 

NMR (DMSO-dg, 6): 1.32 (9H, s) , 2.30-2.70 (2H, m) , 3.20- 
15 3.50 (3H, m), 6.60 (2H, d, J^B-SHz), 7.00 (2H, d, 

J=8.3H2) , 9.10 {IH, br s) 
MS (m/z) : 290 (M+1) 

Preparation 31 

20 Under nitrogen, a mixture of (R) * [ l-hydroxymethyi-2- (4* 

hydroxyphenyl ) ethyl] carbamic acid tert-butyl ester (S.75 g) , 
2-chloro-3-cyanopyridine (5.06 g) end potassium carbonate 
(6.04 g) in N, N-dimethylf ormamide (100 ml) was stirred at 
60*'C for 72 hours. The mixture was diluted with ethyl 

25 acetate, and insoluble materials were filter-ed off. The 

filtrate was evaporated in vacuo. The residue was dissolved 
in ethyl acetate, washed with aqueous saturated sodium 
bicarbonate and brine, cried over sodium sulfate, and 
evaporated in vacuo. The residue was triturated with 

-30 diisopropyl -et-her to give (R) - { 2- ( 4- ( 3-cyanopyridin-2- 

yloxy) phenyl ]-] -hydroxymethylethyl ) carbamic acid tert-butyl 
ester (9.13 g) as a colorless powder. 
MALDl-MS (m/2): 392 (M+Na) 

35 Preparation 32 
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To d solution of (R) - 1 2- M- ( 3-cyanopyridin-2-yloxy) - 
phenyl ]-l-hydroxymethyl6thyl}carbamic acid tert -butyl «st^r 
(S.13 q) in dioxane (20 ml) was added 4N hydrogen chlori-de in 
dioxane (10 ml) at room temperature, and the solution was 
stirred at the same temperature overnight. The mixture was 
evaporated in vacuo, end the residue was triturated with 
ethyl. acetate to give (2R) -2-amino-3- [4- ( 3*cyanopyridin-2- 
yloxy) phenyl ]propanol dihydrochloride (7.69 g) . 

MS (m/2) : 392 (M+1) 



Preparation 33 

Thionyl chloride (32.2 ml) was added drcpwise to a 
solution of (R, S)-2-aminc-3- (B^hydroxyphenyl) propionic acid 
hydrochloride (20.0 g) in methanol (200 ml) under ice water 
15 cooling over 10 minutes and the mixture was stirred at room 

temperature for 3 hours. The mixture was evaporated in vacuo 
and the residue was triturated with diisopropyl ether to give 
(R, S) -2-amino-3" (3-hydroxyphenyl)propionic acid inethyl ester 
hydrochloride (25.57 g) . 
20 NMR (DMSO-d^, 6): 2.90-3.15 (2H, m) , 3.68 (3H, s) , 4.18 

(IH, t, J=6Hz), 6.60-6.70 (3H, m), 1.10 (IH, t, 
J=8H2), 8.60-8.70 (IH, br s), 9.50-9.60 (IH, br s) 
MS (m/2): 196 (M-^l) 

25 Preparation 34 

A solution of (R, S) -2-amino-3- (3-hydroxyphenyl) propionic 
acid methyl ester hydrochloride (25.57 g), di-t^ert-butyl 
dicarbonate (21.15 g) and triethylamine (.50.9 mi) in .dioxane 
(500 ml) was stirred at room temperature for 3 hours. The 

30 mixture was diluted with ethyl acetate, end insoluble 

materials were filtered off. The filtrate was evaporated in 
vacuo. The residue was dissolved in ethyl acetate , washed 
with aqueous saturated scdium bicarbonate solution end brine, 
dried over sodium sulfate and evaporated in vacuo to give 

35 (R, S) -2"tert-butoxycarbonylamino-3- (2-hydroxyphenyl ) propionic 
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acid methyl ester (28.14 g) as a colorless pow<iler. 

NMR (DMSO-dg, 6): 1.33 <9H, s), 2.70-2.95 {2H/ m) , 3.60 
(3H, s), 3.97-4.17 (IH, m) , 6.60-6.70 (3K, m) , 
7.05-7.33 (IH, m), 9.28 (IH, br s) 

5 

Preparation 35 

Under nitrogen, to a solution of (R, S) -2-tert- 
butoxycarbonylamino-3- (4-hydroxyphenyl) propionic acid methyl 
ester J28, 14 g) in tetrahydrcf uran (300 mi) was added lithium 

10 borohydride (5.19 g) at 5*C, and the mixture was stirred at 

the seme temperature for 5 hours. The mixture was evaporated 
in vacuo. To the residue was added water and extracted with 
ethyl acetate. The organic layer was washed with brine, 
dried over sodium sulfate, and evaporated in vacuo. The 

15 residue was triturated with diisopropyl ether to give (R,S)- 
[1- (4-hydroxybenzyl)-2-hydroxyethyl]carbamic acid tert-butyl 
ester (26.73 g) as a colorless powder. 

NMR (CDgCl, 6): 1.41 (9H, s), 2.70-2.80 (2H, d, J:=7H2) , 
3.50-3.80 (3H, m) , 6.60-6.75 (3H, m) , 7.05-7.23 

20 (IH, m) 

Preparation 36 

The following compound was synthesized according to a 
similar manner to that of Preparation 31 . 

25 

(R, S) - { 2- [3- (3-Cyanopyridin-2-yloxy) phenyl] -1- 
hydroxymethylethyl Icarbamic acid tert-butyi ester as a 
colorless form 

NMR (DMSO-d^, 6): 2.50-2.60 (IH, m) , 2.80-3.00 (IH, m) , 
-30 3-30-3.40 (IH, m), 3:50-3.60 ( IH, • m) , 4 . 60-4 . 70 

(IH, m), 7.00-7.15 (3H, m) , 7. 30-7. 40 (2'H, m) , 
8.30-8.40 (2H, m) 

Preparation 37 

35 Under nitrogen, a mixture of (S) - 1 l-hydrcxymethyl-2- (4- 
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hydroxyphenyi) ethyl Icarbemic acid tert-butyl ester (5.0 g) , 
2-chloro-3-nitropyridlne (1.52 g) , potassium carbonate (1.56 
g) and N, N-dimethylf ormamide (50 ml.)- was stirred at --60*0 for 
72 hours. The mixture was diluted with ethyl acetate, and 
5 insoluble materials were filtered of f . The filtrate was 
evaporated in vacuo. The residue was dissolved in ethyl 
acetate, washed with aqueous saturated sodium .bicarbonate and 
brine, cried over sodium sulfate, end evaporated in vacuo. 
The residue was triturated with diisopropyl ether to give 
Id (S) "1 2- [ 4- ( 5-nitropyri din- 2- yloxy) phenyl ] -1-hydroxymethyl- 
ethyl }carbamic acid tert-butyl ester (4.11 c) as a yellow 
fcrm- 

KS (m/2) :38S (M+1) 

15 Preparation 38 

To a solution of (IS) - U-'hydroxymethyl-2- (4-- (3^ 
nitropyridin-2-yloxy) phenyl] ethyl:) carbamic acid tert-butyl 
ester (4.11 g) in methanol {20 ml) was added 4N hydrogen 
chloride in dioxene (20 mi) at roo.^ temperature, and the 

20 solution was stirred at the same temperature overnight. The 
mixture was evaporated in vacuo, and the residue was 
triturated with diisoprcpyi ether to give (2S) -2-amino-3- [ 4- 
(3-nitropyridin-2-yloxy)phenyl jpropanol hydrochloride (3.2 g) 
as a yelicw powder . 

25 MS (m/2) : 290 (M+1) 

Preparation 39 

' Under nitrogen, a solution of (.23) -2- ( (23) -2-h.ydroxy--3^ 
phenoxyprcpylamino) -3- (4- (3-nitropyridin-2-yloxy) phenyl] - 
.30 propanol .(1.18 g) and di-tert-butyi dicarbonate. .( 0 ..52 g.) in 

N, N-dimethylf ormamide (10 ml) was stirred at room temperature 
for S hours. The mixture was diluted with ethyl acetate and 
poured into water. The organic layer was washed with aqueous 
10% potassium hydrogensulf ate and brine, dried over sodium 
35 sulfate and evaporated in vacuo. The residue was purified by 
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column chromatogrephy on silica gel (hexanerethyl acetate = 
3:2) to give I {lS)-l-hydroxymethyl-2" [4- (3"nitropyridan-2- 
yloxy) phenyl ] ethyl (2S) - (2-hydroxy"3-phenoxypropyl )carbamic 
acid tert-^butyl ester (1.34 g) . 
5 MALDI-MS (m/2): 562 (mNa) 



Preparation 40 

Under nitrogen, to a suspension of (S)-12- [4- (3- 
formylpyridin-:2-yloxy} phenyl ) -1-hydroxymethylethyl Icarbemic 

10 acid tert-butyl ester (11.32 g) in methanol (100 ml) was 

added sodium borohydride (1.3 5 g) at b^'C, and the mixture was 
stirred at the seme temperature for 1 hour. The mixture was 
evaporated in vacuo. To the residue were added water and 
ethyl acetate. After separation, the organic layer was 

15 washed with brine, dried over sodium sulfate, and evaporated 
in vacuo to give (S)-(2- [4- (3-hydroxymethylpyridin-2-yloxy) - 
phenyl] -l-hydroxymethylethyl i carbamic acid tert-butyl «ster 
(9.88 g) as a colorless powder. 
MS (m/2>: 375 (M+1) 

20 

Preparation 41 

The following compounds were synthesized according to a 
similar manner to that of Preparation 32. 

25 (1 ) (2S) -2~Amino-3- [A - (3-hydxoxymethylpyridin-2-yloxy) 

phenyl Ipropanol hydrochloride (6.88 g) as a colorless 
powder 

MS (m/2) : 275 (M+l) 

-30 - (2) 2- I 4~ (2-Amino-3^hydroxypropyl) phenoxyj nicotinamide 
dihydrochloride (13.37 g) as a colorless powder 
NMR {CD3OD, 6): 2.80-5.10 (2H, m) , 3.50-3.80 (3H, m) , 
7.10-7.42 (5H, m) , 8.30-8.20 (IH, m) , 8.30-8.40 
(IH, m) 

35 MS (m/2} : 288 (M+1) 
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Preparation 42 

A solution of (S) - i 2- : 4- (3-cyanopyridin-2-yloxy)phenyl ] - 
l-.hydroxymethylethyl)carbamic acid tert-butyl ester in methyl 
sulfoxide (540 ml) was added dropwise 30% hydrogen peroxide 
5 (54 ml) under ice cooling, and the solution was 'stirred at 
the same temperature for 30 minutes. The mixture was added 
5N sodium hydroxide. {54 ml) and stirred at room temperature 
for 1 hour. The resulting mixture was acidified with 
hydrochloric -acid to pH 3 and partitioned- between .wat«r and 
10 ethyl acetate. 'The organic layer was washed with brine, 
dried over sodium sulfate, end evaporated in vacuo. The 
residue was triturated with diisopropyl ether to give <S)"2- 
[ 4* \2-tert-butoxycarbonyjamino-3-hydroxypropyl ) phenoxy].- 
nicotinamide (17.99 g) as a colorless powder. 
15 NMR {CDCI3, 6): 1.50 {9H, s), 2.90 (2H, d, j=7K2) , 3.50- 

3.90 (3H, m), 7.00-7,32 {5H, m) 8. 20-8 . 30 (IH, m) , 
8.50-8. 60 (IH/ m) 

Preparation 43 

20 To a solution of (S) - I ] -hydroxyinethyl^2- [ 4- ( 3-hydroxy- 

methylpyridin-2-yloxy) phenyl ] ethyl }carbamic acid tert-4Dutyl 
ester (3.4 g) in a mixture of 1,4-Gioxane (4 ml) and 
tetrahydrof uran ( 6 ml ) w£s added 4N hydrogen chloride in 1,4- 
dioxane (10 ml) at room temperature, and the mixture was 
25 stirred at room temperature for 1 hour. After evaporation in 
vacuo, the residue was triturated with hexane and dried in 
vacuo to give (S) -2-amino~3-" H~ {3-hydrcxymethylpyridin-2- 
ylcxylphenyl ]propan-l-ol dihydrochloride (4.1 g) . 

NMR (DMSO-d^, 6): 2.6-3.05 (2H, m), 3.1-3.8 (3H, m) , 

-30 .4.62-(.2H, s), 7.05 I2H, d, J-8.5H2)-, 7.-1S -(IH, ^ABq, 

J'^4.9, 7.3H2), 7.30 (2H, d, J=8.5H2), 7.8-8.1 (2H, 
m) 

35 Preparation 4 4 
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Under nitrogen, powdered potassium hydroxide (74 -q) was 
added to dimethylsulf oxide (5 mi) at room tempera tur^, and 
the mixture was stirred at the same temperatUire for 1.5 
hours. To this one were added !S)'- [ l-hydroxymethyl*2- (4- 
5 hydroxyphenyl) ethyl Icerbamic acid tert-butyl ester (300 mq) 
and 2-chloropyrimidine (129 mg), and the mixture was stirred 
at room temperature for 24 hours. The resulting mixture was 
poured into saturated aqueous sodium hydrogencarbonate and 
the aqueous mixture was extracted with ethyl acetate. ^. The 
10 organic layer was washed with brine^ dried over anhydrous 

magnesium sulfate, and evaporated in vacuo. • The residue was 
purified by column chromatography on silica gel (hexaneiethyl 
acetate - 1:1 to 1:2) to give (S) - { l-hydroxymethyl-2-.[4- 
(pyrimidin-2-yloxy)phenyl]ethyl Icarbamic acid tert-butyl 
15 ester (300 mg) . 

NMR (CDCI3, 6): 1.42 (9H, s), 2.87 (2H, d, J*7.1H2), 

3.5-4,0 (3H, m),''7.04 (IH, t, J=4.BH2), 7.13 (2H, 
d, J=8.5H2), 7.29 (2H, d, J=8.5H2), fi.56 (2H, d, 
J=4.eH2) 

20 

Preparation 45 

The following compounds were obtained according to a 
similar manner to that of Preparation 43. 

25 (1) (S) -2- [4- (2-Amino-3-hydroxypropyl)phencxy]nicotinic acid 
• ethyl ester dihydrochlor ide (4 60 mg) 
NMR (DMSO-d^, 6): 1.3 (3H, t, J=7.1H2), 2.75-3.15 {2.K, 
m), 3.25-3.85 (2H, m) , . 4 . 1-4 . 5 . ( 3H, m)^, 6 . 77,_ j IH, 
d, J=8.4H2), 7.05-7.4 (4H, m) , 8.2-6.4 (2'H, m) 
" 30 - 

(2) (S) -2 -Ami no- 3- [4- { pyrimi din- 2 -yloxy) phenyl ]propan-l- 
-ol cihydrcchloride (23C mg) 

NryiR (DMSO-d^, 6): 2.75-3.05 (2H, m) , 3.25-3.65 {3H, ^) , 
7.16 {2H, 6, J=8.5H2), 7.27 (IH, t, J=4.8H2), 7.34 
35 (2H, d, J=8.5H2), 8.65 {2H, d, J*4.8K2) 
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(3) (S) -2-Ainino-3- (4- {pyr^2iri-2-yioxy)phenyl]propcn-l-ol 
di hydrochloride (ISO mg) 

NMB (DMSO-dg, 6): 2.75-3.1 m) , 3.2-3.7 (3H, m) , 

7.17 (2H, d, J=8.5H2), 7.36 <2H, d, J=8.5K2), 8.1- 
8.3 (IH, m), 8.38 (IH, d, J=2.7H2), 8.53 (IH, m) 

Preparation 4 6 

The following compound was obtained according to a 
similar manner to that of Preparation 44. 

{S)-i l-Hydrc>:ymethyl-2 - (4- {pyra2in-2-yloxy) phenyl ] ethyl ) 
carbamic acid tert-butyi ester (190 mg) 

NMP (CDCI3, 5): 1.43 (9H, s) , 3.5-3.75 (2H, m) , 3. 6-3. '95 
(IH, m), 7.05-7.15 (2H, m) , 7.2-7.35 (2H, m) , 8.06- 
B.IC {IH, m), 8.26 (IH, d, J=2.7K2), 8.14 (IH, m) 

Preparation 47 

Under nitrogen, to a solution of (S) - [ ] -hy<iroxymethyl-2- 
{4-hydroxyphenyl)ethyi ] carbamic acid tert-butyl ester (24 g) 
in dichloromethane (500 ml) were added 2, 2-dimethoxypropane 
(34 ml) and p-tcluenesuif onic acid monohydrate (1.7 g) at 
room temperature, and the mixture was stirred at the same 
. temperature for 60 hours. The resulting mixture was poured 
. into saturated aqueous sodium hydrogencarbonate and the 
aqueous mixture was extracted with ethyl acetate. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate, and evaporated in vacuo to get a solid. 
To the solid was added hexane so as to triturate and t.hen the 
sLurry was. stirred for 12 hours, followed .by filtration. and 
dryness in vacuo to give (S) -4- {4-hydroxyben2yi) -2, 2- 
dimethyloxa2olidine-3-carbcxylic acid tert-butyl ester (22 
9) - 

NMR (DMSO-d^, 6): 1.3-1.55 (15H, m) , 2.4-2.6 (IH, m) , 
2.8-2.95 (IK, m), 3.6-4.0 (3H, m) , 6.69 (2H, <j. 
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J=8.2H2), 6.S8 (2H, d, J=8.4H2) 
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Preparation 48 

Under nitrogen, to a suspension of 2-chloroisonicotinic 
5 acid (2.0 g) in methanol (50 ml) was added a catalytic amount 
of concentrated sulfuric acid at room temperature, and the 
mixture was refluxed for 31 hours. The resulting mixture was 
poured into saturated aqueous sodium hydrogencarbonata and 
the aqueous mixture was extracted with ethyl acetate* The 
10 organic layer was washed with brine, dried over anhydrous 

magnesium sulfate, and evaporated in vacuo to give methyl 2- 
chloroisonicotinate (2.0 g) . 

NMR (CDCI3, 6): 3.98 (3H, s), 7.75-7,8 (IH, in), 7.89 
(IH, m), 8.55 IIH, d, J^S.lHz) 

15 

Preparation 49 

A solution of methyl 2-chloroisonicctinate (1.9 g) and 
28% ammonium hydroxide in water (4 ml) in methanol <20 ml) 
was sealed with stirring for 24 hours to result in the 
20 formation of precipitates. They were collected by filtration 
and dried in vacuo to give 2-chloroisonicotinamide (1,1 g) . 

NMR (DMSO-d£, 6): 7.75-7.85 (IH, m),.7.87 (IH, s), 8.56 
(IH, d, J=5.1Hz) 

25 Preparation 50 

Under nitrogen, powdered potassium hydroxide (.210 mg) 
was added to dimethylsulf oxide (20 ml) at room temperature, 
and the mixture was stirred at the seme temperature for 1 
hour. To this one were added ( S) -4- ( 4-hydroxyben2yl ) -2 , 2- 

30 dimethyloxa2olidine-3*carboxylic acid tert-butyl ester {SBO 

mg) and 2-chloroisonicotinamide (500 mg) , and the mixtur^e was 
stirred at lOO^'C for 17 hours. The resulting mixture was 
poured into water end the aqueous mixture was extracted with 
ethyl acetate. The organic layer was washed with brine, 

35 dried over anhydrous magnesium sulfate, and evaporate in 



wo 00/40560 PCT/JP99/07203 

■ 40 , • • . 

vacuo. The residue was purified by . col<amn chroma-tography on 
silica gel (chloroforir.:methancl = 10C:1 to 50:1) to give (S)- 
4- [4- (4^carbamoylpyridin"2-yioxy> benzyl 1*2, 2-diinettiyl- 
oxa2oIidine-3-carboxylic acid tert-butyl .ester {1.0 g) . 
5 NMR (CDCI3. 6): 1.6-1.7 (15H, m) , .2.65-2.75 (IH, ^m), 

3.05-3.3 (IH, m), 3.75-3..85 {2H, m) , 3.96-4.2 (IH, 
m), 7.0-7.15 (2H, m) , 7.2-7.35 {4H, m) , 8.28 (IH, 
d, J=5.2H2) 

10 Preparation 51 

To a solution of (S) -4- { 4- (4-carbamoyLpyridin-2-yloxy) - 
benzyl ] -2, 2-dimethylcxazolidine-3-carbcxylic aci<j t-ert-butyl 
ester (1.0 c) in a mixture of 1,4-dioxane (2.5 ml) and 
methanol (2.5 ml) was added 4N hydrogen chloride in 1,4- 
15 dioxane (5 ml) at room temperature,; and the mixture was 

stirred at room temperature for 6 hours. Aft^er evaporation 
in vacuo, the residue was triturated with hexane and dried in 
vacuo to give (S) -2- [ 4- (2-ainino- 3-hydroxypropyl ) phenoxy ] - 
isonicotinamide hydrochloride (BOO mg) . 
20 NMR (DMSO-d^, 6): 2.8-3. J (2H, m) , 3.-3-3.65 (3H, m) , 

7.12 (2H, d, J=8.4H2), 7.3-7.45 {3H, m) , 7.5-7.6 
(IH, m), 8.27 (IH, d, J=;5.2Hz) 

Preparation 52 

25 The following compounds were obtained .according to a 

similar manner to that of Preparation 50. 

(1) - (S)-4-!.4- (5-Carbamoylpyridin-2-yloxy)benzy.l]-2,,2- 

dimethyl oxazolidine-3-carboxylic acid tert-ttoutyl ester 
-.30 XI. 4 g) , . . 

NMR (CDCI3, b): 1.3-1.7 (15H, m) , 2.65-2.8 (IH, m) , 

3.05-3.3 (IH, m), 3.7-4.2 (3H, m) , 6.9-7.35 (5H, 
m), 8.18 (IH, AEc, J^2.5, 8.6H_2), 8.60 (IH, d, 
J=2.4Hz') 

35 {2} (S)-4-|4- ( 6-Carbamoyipyridin-2-yloxy) benzyl ] -2,2- 
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dimethyloxazolidine-S-carboxylic acid tert-butyl €ster 
(930 mg) 

NMP (CDCI3, 6): 1.4-1.7 (15H, m), 2.55-2.85 (IH, m) , 

3.1-3.3 (IH, m), 3.75-4.2 {3H, m) , 7.05-7.15 (3H, 
5 m), 7.2-7.4 (2K, m) , 7 .8-7 .95. (2H, m) 



(3) (S)-4-|4- {2-Carbamoylpyridin-4-yloxy) benzyl ] -2, 2- 

diinethyioxa2olidine-3-carboxylic acid tert-butyl ester 
(1.4 g) 

10 NMR (CDCI3, 6): 1.45-1.7 (15H, m), 2.65-2.8 (IH, m) , 

3.05-3.3 (IH, m), 3.75-4.2 (3H, m) , 6.95-7.1 (3K, 
m), 7.2-7.4 (2H, m) , 7.8-7.9 (IH, m) , 8.4-8.45 (IH, 
m) 



15 (4) (S) -2,2-Dimethyl-4- [4- (3-inethylcarbaTnoylpyridin-2- 

yloxy) benzyl ]oxa20lidine-3-carboxylic acid tert-butyl 
ester (970 mg) 

NMR (CDCI3, 6): 1.45-1.75 {15H, m) , 2.65-2.8 (IH, m) , 

3.0- 3.3 {4H, m), 3'.75-3-.9 (2H, m) , 3.95-4.2 (IH, 

20 m) , 7.05-7.4 (5H, m) , 8.20 (IH, ABq, J=2.0, 4.8H2), 

8.64 (IH, ABq, J=1.9, 7.6Hz) 

(5) (S) -2, 2-Dimethyl-4- 1 4- (quinolin-2-yloxy) benzyl ] - 

oxazolidine-3-carboxylic acid tert-butyl ester (650 mg) 
25 NMR (CDCI3, 6): 1.5-1.7 (15H, m),. 2.65-2.8 (IH, m) , 

3.1- 3.3 (IH, m) , 3.8-4.25 (3H, m) , 7.08 (IH, d, 
J=8.8Hz), 7.15-7.5 (5K, m) , 7.55-7.7 (IH, m) , 7.75- 
7.85 {2H, m) . 8.12 (IH, d, J=8.8Hz) 

30 - Prepa ration 53 

The following compound was obtained according to a 
similar manner to that of Preparation 48. 

The obtained crude methyl 6-bromopicolinate was used 
35 successively in next step. 
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Preparation 54 

A solution of methy] 6-brcmopicolinate obtained the 
previous step, and 28% aminonium hydroxide in water <6 ml) in 
5 methanol (40 ml) was sealed with stirrinc for 1*2 hours.- The 
resulting mixture was evaporated in vacuo and dried to give 
6"bromopicolinamide (2.8 g). 

{ + ) APCI-MS (m/2): 201, 203 (M+l)"*" 

10 Preparation 55 

The following compounds were obtained according to a 
similar manner to that of Preparation 53 . 

(1) (S) -6- [4- (2-Aminc-3-hydroxypropyl)phencxyj nicotinamide 
15 hydrochloride (1.1 g) 

NMR (DMSO-dg, 6): 2.8-3.C5 (2H, m) , 3.3-3.7 (3H, m) , 
7.05-7.2 {2H, d, J=-8 . 5Hz ) , 8 , 28 (l.H, ABq, J=2.5, 
8.6Hz>, 8.63 {3H, d, J=2.4H2) 

20 (2) IS) -6- [4- (2-Amino-3-hydroxyprcpyi)phenoxy]pyridine-2- 
carboxylic acid emide hydrochloride (690 mo) 
NMR (DMSO-d^, 6): 2.8-3.3 (2H, m), 3.3-3.7 (3H, m) , 

7.1-7.55 (5.H, rr,), 7.7-7.9 (IH, m) , 8.0-8.15 (IH, m) 

25 (3) (S) -4- (4- {2-Amino-5-hydrcxypropyi ) phenoxy ]'pyridine-2- 
carboxylic acid amide hydrochloride (1.1 g) 
NMR {DMSO-c^, 6): 2.85-3.15 (2H, m) , 3.3-3.8 (4H, .m) , 
7.25 (2H, c, J=e.4H2), 7,56 (IH, ABq, J=2.6,. 
6.0K2), 7.48 (2H, d, j=6 . 4H2) / 7 . 87 (IH, d, 
30 J=2.3H2), 8.64 (jH, d, J=6.2.H2; 

(4 ) (S) -2- [4- (2-Amino-3-hydroxypropyl ) phenoxy] -N- 
methylnicotinamide hydrochloride (730 mg) 
NMR (DMSO-dg, 6): 2.7-3.0 (5H, m) , 3.3-5.7 (3H, m) , 
35 7.05-7.4 (5H, m) , 8.1-8.2 (2H, m) 
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(5) (S)-2-Aniino-3- (4-phenoxyph€nyl)propen-l-ol hydrochloride 
(■730 mg) . 

NMR (DMSO-dg, 6): 2.75-3.0 {2H, m) , 3.25-3.7 (3H, m) , 

6.9-7.1 (4H, m), 7.14 (IK, t, J=7.2Hz), 7.25-7.5 
5 (4H, m) 

(6) (S) -2-Amino-3- ( 4- (4-chlorophenoxy) phenyl )propan-l-ol 
hydrochloride (980 mg) 

-NMR (DMSO-dg, 6): 2.75-3.05 (2H, iti) , 3.2-3.75 (3H, m) , 
10 6.95-7.1 (4H, m), 7.25-7.5 (AH, m) 

(7) (S) -2-Ainino-3- [4- (naphthelen-l-ylcxy) phenyl jpropan-l-ol 
hydrochloride (630 mg) 

NMR (DMSO-dg, 6): 2.75-3.0 (2H, m) , 3.2-3.7 (3H, m) , 
15 6.9-7.1 {3H, m), 7.30 (2H, d, J=8.5H2), 7.45-7.65 

{3H, m) , 7.74 (IH, d, J=8.2H2), 7.9-8.3 (2H, m) 

(8) (S) -2-Amino-3- [4- (quinolin-2-yloxy) phenyl ]propan-l-ol 
dihydrochloride (550 mg) 

20 NMR (D.MSO-dg, 6): 2.8-3.1 (2H, m) , 3.3-3.7 (3H. m) , 

7.2-7.55 (6H, m) , 7.6-7.7 (IH, m) . 7.97 (IH, d, 
J=7.9H2), 8.43 (IH, d, J=e.8H2) 

(9) (S) -2-Amino-3- [4- (quinolin-3-yloxy) phenyl ] propan-l-ol 
25 dihydrochloride (1.3 g) 

NMR (DMSO-dg, 6): 2.8-3.15 (2H, m) , 3.25-3.7 (3.H, m) , 

7.18 (2H, d, J=8.4Hz), 7.40 (2H, d, J=8.5H2), 7..65- 
8.5 (5H, m), 8.9-9.0 (IH, m) 

30 (10) {S}-2-Amino-3- (4-phenylsulfanylphenyl )propen-i-ol 
hydrochloride (560 mg) 

NMR (DMSO-d^, 6): 2.75-3.0 (2.H, m) , 3.25-3.6 (3H, ir.) , 
7.25-7.5 (9H, m) 

35 Preparation 56 
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Under nitrogen, a mixture of picolinic acid (5 -g)' and 
thionyl chloride (12.5 ml) was refiuxed for 180 hours. The 
reaction mixture was diluted with chloroform, ^nd cooied- in 
an ice bath. To this one was added methanol (30 ml) dropwise 
5 and the mixture was stirred at the same temperatur-e for 1 
hour, followed by evaporation in vacuo. The residue was 
dissolved in a mixture of saturated aqueous sodium 
hydrogencarbonate and ethyl acetate. After separation, the 
organic layer was washed with brine, dried over anhydrous 
10 . magnesium sulfate, and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel 
(toluene: chloroform = 5:1 to 1:5) to give methyl 4- 
chloropicolinate (3.3 g) . 

NMR (CDCI3, 6): 4.03 (3H, s), 7.52 (IH, ABq, J*2.0, 
15 5.2H2), 8.15 (IH, d, J=2.0H2), 8.66 (IH, d, 

J=5.2H2) 

Preparation bl 

The following compound was obtained according to a 
20 similar manner to that of Preparation 49. 

4^ChIoropicolinamide {2.4 g) 

NMR (DMSO-d^, 5): 7.77 (IH, ABq, J=2.1, 5.3Hz), 8.04 
(IH, d, J-2.IH2), 8.63 (IH, d, J-5.3Hz) 

25 

Preparation 58 

Under nitrogen, a solution of 2'Chloronicotinic acid 
(4.0 g) in N, N-dimethylf ormamide (40 mi) were -added 
methylamine hydrochloride (].9 c), 1 - ( 3-dimethylamincpropyl ) - 

30 3-ethyl.carbodiimide (5.1 mi) and i -hydroxybens^otriazole (3,3 
g) at b'^d and the mixture was stirred at room temperature 
for 12 hours. The resulting mixture was poured into IN 
aqueous sodium hydroxide and the aqueous mixture was 
extracted v/ith ethyl acetate 7 times. The organic layer was 

35 dried over anhydrous magnesium sulfate and evaporated in 
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vacuo. The residue was purified by column chroma togr a py on 
silica gel {chiorof ormrmethanol = 50:1) to give N-inethyI-2- 
chloronicotinamide (2.9 g) • 

NMR (CDCI3, 2.95-3.05 (3H, m) , 7.32 (iH, ABq, 

J=7.7Hz), 8.00 {IH, ABq, J=2.0, 7.6H2), 8.4] (IH, 

ABq, J=2.0, 4.8H2) 

Preparation 59 

To a mixture of (S) -4- (4-hydroxyben2yl ) -2, 2- 
dimethyioxe2olidine-3-carboxylic acid tert-butyl ester (1-0 
g), phenylboronic acid (790 mc), copper (II) acetate (590 mg) 
and powdered molecular sieves 4A (1.0 g) were added 
dichloromethane (33 ml) end pyridine (1.3 ml) at room 
temperature, end the mixture was stirred at the same 
temperature for 48 hours. After removal of insoluble 
materials by filtration, the filtrate was poured into O.IN 
hydrochloric acid and the aqueous mixture was extracted with 
ethyl acetate. The organic layer was washed successively 
with saturated aqueous sodium hydrogencarbonate and brine, 
dried over anhydrous magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography on 
silica gel (hexane : chiorof orm = 1:1 to only chloroform) to 
give (S) -2, 2-dimethyl-4- {4-phenoxyben2yl)oxa2olidine"3" 
carboxylic acid tert-butyl ester (1.0 -g) . 

NMR (CDCI3, 6): 1.4-1.75 (15K, m) , 2.6-2.75 (IH, m) , 

3.0-3.3 (IH, m), 3.7-4.2 {4H, m) , 6.9-7.4 (9H, m) 

Preparation 60 

The following compound was obtained according to a 
similar manner to- that of Preparation 59. 

(1) (S)-4-[4- (4-Chlorophenoxy) benzyl] -2, 2-dimethyl- 

ox62olidine-3-carboxylic acid tert-butyl ester (1.4 g) . 
NMR (CDCi3, 6): 1.45-1.7 {15H, m) , 2.6-2.75 (IH, m) , 

3.05-3.25 (IH, m), 3.7-4.2 (3H, m) 6.9-7.0 (4H, m) , 
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7. 1-^7.3 m) 

(2) '(S)-2,2-Dimethyl-4 - - (naphthalen-l-yJoxy) benzyl ]- 

oxazolidine^S-carboxylic acid tert-butyl ester (870 mg) 
5 NMR {CDCI3, 6): 1.45-1.7 (15H, m), 2.6-2.75 (IH, m) , 

3.0-3.25 (IH, m), 3.75-4.2 (3H, m), 6.85-7.05 (3H, 
m), 7.1-7.65 (6H, m) , 7.85-7.9 (IH, m) , 8.15-8.25 
(IH, m) 

10 (3) . (S) -2, 2-Dimethyl-4- 14- {quinclin-^-yloxylbenzylJ- 
oxoZolidine-S-carboxyj ic acid tert-butyl ester (1.6 g) 
NKR (CDCI3, ' i-^-'-^-^ (15H, m) , 2.65-2.8 (IH, in), 
3.05-5.3 (IH, rrO, 3.75-4.2 (3H, m) , 7.04 {2H, d, 
J=^7.9Hz), 7.15-7.35 (2H, m) , 7.5-7.8 {4H, m) , 8.1- 
15 8.2 (IK, m), 8.80 (IH, 6, J=2.8Hz) 

Preparation 61 

Under nitrogen, to a solution of 3^bromocuinoline (3.3 
ml) and triisopropyl borate (7.8 ml) in t etrahydrof uran (50 

20 m] ) was added n-butyl lithium (1 . 52M in hexane, 22 ml) 

dropwise in acetone-dry ice bath, and the mixture was stirred 
at the same temperature for 1 hour end then allowed to warm 
to room temperature by removal of the bath. The mixture was 
poured into 2N hydrochloric acid and adjusted to pH 5 with 5N 

25 aqueous sodium hydroxide. After separation, the organic 
layer was washed with brine, dried over magnesium sulfate, 
and evaporated in vacuo. The residue was triturated with 
. hexene and dried in vacuo to give 3-quinolinylbcr.onic acid 
(4.4 g) . 

.30 NMR (.CDC13, - '^^^^^^'-'^ t^H, m) , 7.75r7.85 (IH, m) , 

8.00 (2H, t, J=7.3H2), 8.73 (IH, s), 9.19 (IH, <i, 
J^1.6Hz) 

Preparation 62 

35 To a solution of 4-chJoroquinoline-7-carboxylic acid 
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(2.6 g) was cddec potassium hydroxide (870 mg) at room 
temperature, and the mixture was stirred at the same 
temperature for 12 hours. The mixture was evaporated and 
dried in vacuo. Under nitrogen, to a solution of the 
5 potassium salts in N, N-dimethylf ormamide (60 ml) was added 

iodoethane (1.0 ml) at room temperature, and the mixture was 
stirred at 80**C for 1.5 hours. The mixture was poured into 
ice-cold water with stirring to generate a precipitate- 
After stirred for 20 minutes, the, precipitate was -collected 
10 by filtration and immediately the filter cake was dissolved 
in ethyl acetate. The solution was dried over anhydrous 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel 
(tolueneiethyi acetate = 20:1 to 5:1) to give ethyl 4- 
15 chloroquinoline-7-carboxylete (2.3 g) . 

NMR (CDCI3, 5): 1.46 (3H, t, J*=7.1H2), 4.48 (2H, q, 

J=7.1H2), 7.59 (IH, d, J»4.7H2), 8.2-8.35 (2H, m) , 
8.85-8.9 (2H, m) 

20 Preparation 63 

A mixture of ethyl 4-chloroquinoline-7-carboxylate (470 
mg) and 2M ammonium hydroxide in methanoi (30 ml) was sealed 
with stirring at 100*^0 for 60 hours. The reaction mixture 
was evaporated and dried in vacuo to give . 4-chlcroquinoline- 
25 7-carboxylic acid amide (420 mg) . 

NMR (DMSO-dg, 6): 7.86 (IH, d, J=4.7Hz), 8.15-8.45 (2H, 
m), 8.65 (IH, d, J=-1.3Hz), 8.94 (IH, d, J=4.7H2) 

Preparation 64 

30 Under nitrogen, to -a -solution of 1S;-4- (4- - - 

hydroxybenzyl ) -2, 2"dimethyloxe2clidine-3-carboxylic acid 
tert-butyl ester (10 g) in dichlorcmethane (100 ml) were 
added 2,6-lutidine (4.2 ml) and trif luoromethanesulfonic 
anhydride (6.0 ml) at 5*C, and the mixture was stirred at the 

35 same temperature for 80 minutes. The reaction mixture was 
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poured into ice-cold O.IN hydrochloric aci-d and the a-queous 
mixture was extracted with ethyl acetate. The organic layer 
was washed successively with saturated aqueous sodium 
hydrogencarbonete, water and brine, dried over anhydrous 
5 magnesium sulfate, and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel (hexane: ethyl 
acetate = 10: i) to give trif luoromethanesulfonic acid {S)-4- 
( 3-ben2yl- 2, 2-dimethyloxe2olidin-4-ylmethyl) phenyl ester {13 

iO NMR (CDCij, 6): 1.35-3.7 (15H, m) , 2.65-2.35 (IH, m) , 

3.05-3.3 {IH, m), 3.7-^.2 (3H, m) , 7.15-7.4 m) 

Preparation 65 

Under nitrogen, to a solution of benz^nethiol (0.94 ml) 

15 in tet rahydrof uran (30 ml) was added dropwise n-butyl lithium 
{1.52M in hexane, 6.0 ml) in acetone-dry ice bath, and the 
mixture was stirred at the same temperature for 20 minutes. 
Under nitrogen, to a solution of tri f luoromethanesulfonic 
acid (S)-4- (3 -benzyl -2, 2-cimethylcxa2olicin-4-ylmethyl ) phenyl 

20 ester (3.6 g), lithium chloride (770 mg) and 

tetrakis (triphenylphcsphine)palladium(O) (1.9 g) in 
tetrehydrof uran (40 ml) was added the above prepared solution 
at room temperature, and the mixture was refluxed for 40 
minutes. The mixture was poured into water and- the aqueous 

25 mixture was extracted with ethyl acetate. The organic layer 
was washed with brine, dried over, anhydrous magnesium 
sulfate, and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel {hexane zethyl acetate 
- 20:1 to 30:1) to give (S) -2, 2-dimethyl-4- (4-phenylsulf anyl- 

30 benzyl /Oxazolidine-3-carboxylic acid tert-butvl^ster (1.8 
9)- 

NMR (CDCI3, 6): 1.4-1.7 (15H, .m), 2.55-2.75 (IH, m) , 

3.0-3.25 (IH, m), 3.7-4.2 {3H, m) , 7.1-7.4 (9H, m) 

35 Preparation 66 
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Under nitrogen, to a solution of (S) -4- (2-aroino-*5- 
hydroxypropyl ) phenol hydrochloride (5.0 c) in methanol (50 
ml) was added 28% sodium methoxide in methanol {4.1 ml) «t 
b^C, and the mixture was stirred at the same temperature for 
5 10 minutes. After removal of insoluble materials by 

filtration, the filtrate was evaporated and cried in vacuo. 
A mixture of the residue and benzaldehyde (2.5 ml) in toluene 
(50 ml) in the presence of a catalytic amount of p- 
toluenesulf onic acid monohydrate wasrefluxed for 2 hours to 
10 remove water as the toluene azeotropj^, and then the mixture 
was evaporated in vacuo. To a solution of the residue in 
methanol (50 ml) was added sodium borohydrite (930 mg) under 
nitrogen at 5*C, end the mixture was stirred at the same 
temperature for 1 hour. The reaction mixture was poured into 
15 ice-cold water with stirring. After 20 minutes, ethyl 

acetate and brine were added, followed by separation. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and evaporated in vacuo. The resi-due was 
purified by column chromatography on silica gel 
20 (chloroform:methanol = 20:1 to 10:1) to give (S)-4-(2- 
benzylamino-S-hydroxypropyl) phenol (6.3 g) . 

NMR (DMSO-d^, 6): 2.45-2.75 (3H, m) , 3.15-3.45 (2H, m) , 
3.73 {2H, s), 6.6-6.7 (2H, m) , 6.9-7.0 (2H, m) , 
7.15-7.35 {5H, m) 

25 

Preparation 67 

The following compounds were obtained according to a 
similar manner to that of Example 57. 

'30 ^'ri)' 4--'(-(2S) -2-|Benzyl ! {2R) -2- ( 3-chlorophenyl) -2- 

hydroxyethyl ] amino } -3^hydroxypropyl ) phenol (4.3 g ) 
NMR (CDCI3, 6): 2.4-2.95 (4H, m) , 3.0-3.2 (IH, m) , 

3.45-3.9 (4H, m), ^.3-4.45 (IK, m) , '6.66 (2H, d, 
J=8,4H2), 6. 65 (2H, d, J=8.4H2), 6.95-7.4 (9H, m) 

35 
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(2) 4-( {2S)-2-rBen2yI [ (2R)"2- {4-ben2yioxy"3-nitroph€nyl ) -2- 
hydroxyethyi jcinino)-3-hydroxypropy] } phenol (1.4 g) 
NMR (CDCI3, 6): 2.5-2.95 (4H, m) , 3.1-3.25 (IH, m) , 3.5- 
3.9 (4H, m). 4.3-4.4 (IK, m) , 5.16 {2H, s), €.71 
{2H, d, J^8.4H2), 6.9-7.0 (3H, m) , 7.1-7.5 (IIH, 
m), 7.62 (IH, d, J=2.1H2) 



Preparation 68 

Potassium hydroxide powder (85% purity, 236 mo, 3.5€ 
10 mmol) was added to 10 ml of dimethyl sulfoxide end the 

mixture was stirred at room temperature for 20 minutes. To 
the resulting solution was added (S) -4- (4-hydroxyben2yl ) -2, 2- 
dim'ethyloxa2olidine-3-carboxylic acid tert-butyl ester (1.00 
g, 3.25 mmol) and the whole was stirred for additional 10 
15 minutes. Then a solution of 4-chloroquinoiine (585 mg, 3.58 
mmol) in dimethyl sulfoxide (1 ml) was added. and the whole 
was heated to lOO^C, stirred for 5 hours. After cooling to 
room temperature, the mixture was quenched by the a-ddition of 
water (20 ml) and extracted with ethyl acetate <20 ml x 1). 
20 The extract was washed with water {20 ml x 1) and brine (20 
ml X 1 ) , dried (magnesium sulfate), and then evaporated to 
give a yellow solid (1.38 g) . The crude solid was 
chromatographed on a 40 g of silica gel (eluent: hexane/ethyl 
acetate = 4/1 to 2/1) to give (S) -2, 2-dimethyl-4- (4- 
25 (quinolin-4-yloxy)ben2yl ] cxazolidin-B-carboxylic aci-d t.ert- 
butyl ester (1.29 g, 92%) as a white solid. 

NMR (CDCI3, 6): 1.49-1.65 (15H, m] , 2.70-2.81 (IH, m) , 
3.11-3.19 (IH, m), 3.78-3.91 (2H, m) , 3.-99-4.13 
MH, m), 6.55 (IH, d, J=5.2H2), 7.11-7.15 (2H, m) , 
30 - 7.54-7.-62 {3H, m), 7 :-7C--7 . BO ( 1 .H , m) , 8.10 (IK, d, 

J=8.4Hz), 8.36 (IH, d, j=7.2H2), 8.67 (IH, d, 
J=5.2H2) 
MS: 435 (Mfl) 

35 Preparation 69 
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To a solution of (S) ^2, 2-dirtethyI-4- ( «3uinolin«4" 
yloxy) benzyl ) cxa2oli<Jin^3-carboxyIic acid tert-butyl Bst^r 
(679 mg, 1.56 mmol ) in dioxane (6.0 ml) was added hydrogen 
chloride in dioxane {6.0 ml, 24 mmol) at room t^emperature and 
5 the mixture was stirred at the same temperature for 90 

minutes- The solvent was removed by evaporation to give (S)* 
2-amino-3- [4* {quinolin-4-yloxy) phenyl jpropan-l-ol 
dihydrochloride (920 mg, 161 mmol) as a pale yellow solid. 

MS: .295 (M-HCl-Cl') 

10 

Preparation 70 

Potaissium hydroxide powder (85% purity, 236 rog, 3.58 
mmol) was added to 10 ml of dimethyl sulfoxide and the 
mixture was stirred at room temperature for 1 hour. To the 

15 resulting solution was added (S)*^- (4-hydroxyben2yl)-2-,2- 

dimethyloxozolidine^S-carboxylic acid tert-butyl ester (1.00 
g, 3.25 mmol) and the whole was stirred for additional 10 
minutes. A solution of 5-chloro-imida20 ( 1 , 2-aJpyridine (546 
mg, 3.58 mmol) in dimethyl sulfoxide (1 ml) was added «nd the 

20 whole was warmed to 100"C then stirred at the seme 

temperature for 2 hours. After cooling to room temperature, 
the mixture was quenched by the addition of water (20 ml) and 
extracted with ethyl acetate (20 ml x 1). The extract was 
washed with water (20 ml x 2) brine (20 ml x 1), dried 

25 (MgSO^), and evaporated to ^ive a crude oil (1.32 g) . The 
crude oil was chromatographed on a 26 g of silica -gel 
(eluent: hexane/ethyl acetate - 1/1) to give 4"(4- 
(imidazo [ 1 , pyridine-S.-ylcxy) benzyl] -2, 2-dimethyl-. 
oxa.20lidine-3^carboxylic acid tert-butyl ester (1.05 g, 76%) 

30 as a yellow paste. 

MS: 446 (M-^l) 



Preparation 71 

To a solution of 4- ( 4~ (imidazo [ 1 , 2-ajpyridine-5"yloxy) * 
35 benzyl] --2, 2-dimethyl-cxe2olidine-3-carbcxylic acid tert-butyl 
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ester (S94 nig, 2,35 mmol) In dioxane (10 ml) was added 4N 
hydrogen chloride in dioxane (10 ml) at room temperature and 
the solution was stirred at the same temperature for 1 hour. 
The solvent was removed under reduced pressure to give a pale 
yellow solid. The solid was dissolved in saturated aqueous 
solution of sodium hydrogencarbonate (15 ml) was extracted 
with dichloromethane (15 ml x 5) . The extracts were combined 
and dried {magnesium sulfate), then evaporated to .give .|S)-2- 
ami no* {A- (imidazofl, 2-a lpyridine-5-yloxy) phenyl ]propan-l* : 
ol (589 mg, 88%) as a pale yellow paste. 
MS: 284 (M+1) 

Preparation 72 

To a solution of (S) -2-amino-3" [ 4- (imidazo [1 , 2-al - 
pyridin-5"yloxy)phenyl]propan-l-ol (208 mg, 0.734 mmol) in 
1 , 3-dimethyl*2-imida2oiidinone (2.0 ml) were successively 
added (S) -N- [2-ben2yloxy-5- [2-iodo-l- (triethylsilyloxy) - 
ethyl ] phenyl Jmethanesulfonamide (495 mg, 0.881 mmol) and 
diisopropyiethylamine (192 pi, 1.10 mmol). The solution was 
warmed to lOO^C and stirred for 5 hours. After cooling to 
room temperature, 10 ml of water was added end the mixture 
was extracted with ethyl acetate (100 ml x 1)". The extra'Ct 
was washed with water (10 ml x 2), brine (10 ml x 1), dried 
(magnesium sulfate), and evaporated to give s crude oil (545 
mg) . The oil was chromatcgraphed on a 50 g of silica gel 
(eluent: chlorof orm/methanol - 95/5) to give N- ( 2-ben2ylcxy* 
5-[(1R;*2-[(1S; -2-hydroxy-i- [4- (imida2o[ 1 , 2-a ] pyr idin- 5- 
yloxy ) ben2yl ] ethyl ami no] ^2^ (tri et h yi si iylcxy) ethyl ] phenyl ] - 
methenesulfonamide (16C mg, 30%) as a colorless oil. 

NMR (CDCI3, 6): 0-;-53-t6H, q, J^7 , 7Hi ; , 0 . 88 {9H, t, 

J=7.7H2), 1.65 (2H, br s), 2.69-2.85 (5H, m) , 2.89 
.(3H, £), 3.23-3.27 (IH, m) , 3.53 (IH, cc, J=3.5, 
10.7H2), 4.74 {]H, t, J=5.0H2), 5.C6 (2H, s), 5.96 
(IH, c, J=7.^H2), 6.78 (IH, br s}, 6.89-7.78 (16H, 
m, ArK) 
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MS: 717 (M-rl) 

Preparation 73 

Potassium hydroxide powder (85% purity, 236 mg, 3.58 
5 mmol) was added to 10 ml of dimethyl sulfoxide and the 

mixture was stirred et the .room temperature f or 45 minutas. 
To the mixture was added (S) -4- l4-hydroxyben2yl) -2, 2- 
dimethyloxa2olidine-3-carboxylic acid tert-butyl ester (1-00 
- c, 3.25 mmol) and the whole was .stirred for a-dditional 5 

10 minutes. Further, a solution of 2^c,hloro-N, 

dimethylnicotinamide (546 mg, 3.58 mmol) in dimethyl 
sulfoxide (1 ml) was added and the whole was warmed to 100*C. 
The mixture was stirred et the same temperature for 3 hours 
then at 120*0 for 8 hours. After cooling to room 

15 temperature, the reaction mixture was quenched by the 

addition of water (20 ml) and extracted with ethyl acetate 
(20 ml X 1). The extract was washed with water (20 ml x 2), 
brine (20 ml x 1), dried" (magnesium sulfate); then evaporated 
to give a pale yellow foam (1.34 g) . The crude product was 

20 chrcmatcgraphed on a 40 g of silica gel (eluent: hexane/ethyl 
acetate = 2/1 to 1/1, then 1/2) to give (S) -4- (4- (3- (dimethyl 
carbamoyl ) pyridin-2-yloxy] benzyl ] -2, 2- 

dimethyloxa2olidine-3-carboxylic acid tert-butyl ester (878 
mg, 59%) as a white foam. 
25 -IR (KBr): 1695, 1643, 1419 1390 cm'^ 

NMR (CDCI3, 6): 1.48-1.57 (15H, m) , 2.61-2.72 (IH, m) , 

3.03 (3K, s), 3.06-3.29 (IH, m) , 3.14 (3H, s), 3.79 
- ..(2H, d, J=3aH2), 3.89-4.18 41H, m) , . 7 .05-7 . 09 {3H, 
'm), 7.21-7.27 (2K, m) , 7.75 (IH, cd> J=1.9, 7.3H2), 
30 ^8.17 (IH, dd, J=J.9, S.OHz) 

MS: 476 (mWa*^) 



Preparation 74 

To a solution of (5) -4- [ 4- [ 3- (cimethylcarbamcyl )pyridin- 
35 2-ylcxylbenzyl ] -2, 2-dimethyloxazolidine-3-cerboxylic acid 
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tert-butyl ester (866 mg, 1.90 mmol) in a mix^d solvent of 
dioxane {4.0 ml) end methanol {4.0 ml) wes added 4N hydrogen 
chloride in dioxane (8.0 ml) at room temperature. After 
stirring for 4 hours, the solvent wes removed by evaporation 
to give (S) -2- [4- (2-emino-3-hydroxypropyi ) phenoxy) --N, N- 
dimethylnicotinamide hydrochloride (809 mg, 110%) as a pale 
yellow solid. 

NMR (DMSO-dg, 6): 2.77-2.89 (2H, m) , 2.92 (3H, s), 3.01 
(3K, s), 3.23-3.70 {3H, m) , 4.77 (IH, br), 7.09 
{2H, d, J=8.4H2), 7.21 (IH, dd, J=4.9, 7.3H2), 7.31 
(2H, d, J=B.4H2), 7.83 (IH, dd, J=1.8, 7.3K2), 8.16 
(IH, dd, J=1.8, 4.8H2), 8.17 (3H, br) 

MS: 316' (M-Cl") 

Preparation 75 

To a suspension of (S) -tyrosine methyl ester 
hydrochloride (20.0 g, 86.3 mmol) in acetonitrile (2O0 ml) 
was added dropwise triethylamine (48.1 ml, 345 mmol) at room 
temperature. After the addition, to the mixture was added 
dropwise ben2yi bromide (30.8 mi, 259 mmol) over 10 minutes 
at room temperature. The mixture wes warmed to 60*^0 and 
stirred for 20 hours. Then, additional benzyl bromide (10.3 
ml, 86.6 mmol) was added and the mixture was stirred at 60*'C 
for 12 hours. After cooling to room teT.perature, the mixture 
was quenched by the addition of water (4 00 ml) and extracted 
with ethyl acetate {400 ml). The extract wes washed with 
water (400 ml x 2), brine (400 ml x 1), dried (magnesium 
sulfate), end evaporated to give an orange oil (21.3 g) . The 
crude oil was chromat ographed on a 500 g of silica gel 
(eiuent: -hexane/et hyl acetate =-9/1 to 7/1) to give (S)-2- 
diben2ylamino-3- {4-hydroxyphenyl )propionic acid methyl ester 
(15.9 g, 49.1%) as a colorless oil. 

NMR {CDCI3, 6): 2.91 (IH, dd, J«8.2, 14.0H2), 3.05 (IK, 
. dc, J=7.3, 14.0Hz), 3.53 (2H, d, J=14.0H2), 3.63 
(l.K, d, J-7.7H2), 3.72 (3H, s, OMe), 3.95 (2H, d. 
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. J=14.0H2), 4.86 (IH, far s), 6.69 (2H, d, J=8.5H2), 

6.87 (2H, d, J=8.5H2), 7.21-7.31 (lOH, m, ArH) 
MS: 376 {M4l) 



5 Preparation 76 

To a solution of (S) -2-diben2ylamino"3* (4- 
hydroxyphenyl ) propionic acid methyl jester (15.8 g, 42. 3 mmol) 
in acetonitrile (160 ml) was added portionwise potassium 
.carbonate (23 . 4 g, .169 .mmol) ,at room temperature. To the,.. 
10 mixture was added chloromethyl methyl «ther (12.9 ml, 170 
romol) and the whole was stirred at room temperature for 5 
days. The mixture was quenched by the addition of water (160 
ml) and the organic solvent was r^moued by evaporation. The 
residue was extracted with ethyl acetate (160 mi x 1) and 
15 washed with water (160 ml x 2), brine (160 ml x 1), cried 
(magnesium sulfate), and evaporated to give (S)-2- 
dibenzylamino-S" (4- (raethoxymethoxy) phenyl] propionic acid 
methyl ester (17.0 g, 96%) as a colorless oil. 

IR (Neat): 2951, 1730, 1512, 1232, 1155, 1009 cm* ^ 
20 NMR (CDCI3, S)- 2.92 (IH, dd, J=«.0, 14.0Hz), 3.07 (IH, 

dd, J=7.4, I4.OH2), 3.41 (3H, s) , 3.52 (2H, d, 
J=14.0H2), 3.63 (IH, d, J=7.7Hz), 3.73 (3H, s), 
3.94 {2H, d, J=14.0Hz), 5.17 (2H, s) , 6.81 {4H, s) , 
7.21-7.29 (lOH, m) 
25 MS: 420 (M+1) 

Preparation 77 

To a solution of (S) -2-dabenzylamino-3-14^ 
(methoxyrnethoxy) phenyl ] propionic acid methyl ester (581 mg, 
"30 1.4} mmol) in tet rahydrof uran (6.0 ml; were successively 
added sodium bcrohydride (53.3 mg, 1.41 mmol) and lithium 
iodide (289 mq, 1.41 mmol) at room temperature. After 
stirring for 1 hour, the reaction mixture was warmec to 60*'C 
and stirred for 3 hours. Furthermore, additional sodium 
35 borohydride (53.3 mg, 1.41 mmol) end lithium iodide (L89 mg, 
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1.4 3 mmol) were added and the n^ixture was refluxed for 9 
hours. After cooling tc room temperature, the mixture was 
quenched by the addition of aqueous saturated ammonium 
chloride solution (20 ml). The mixture was extracted .with 
5 ethyi acetate (20 mi x 2), brine (20 ml x 1), dried 

(magnesium sulfate), and evaporated to give a colorless oil 
(568 mg) . The crude oil was chromatographed on a 50 g of 
silica gel (eluent: hexane/ethyl acetate - 9/1 to 7/3) to 
give (S) -2-diben2ylaminc-3^ 1 4- (methoxymethoxy) phenyl Ipropan- 
10 1-cl (366 mg, 66%) as a white solid. 

IR (KBr): 3423 (br), 2925, 1510, 1234, 1153, 1074, 
1005 cm^^ 

NMR (CDCI3, 5): 2.32-2.44 (IH, m) , 2.90-3.11 (3H, m) , 
3.35-3.55 (2H, m) , 3.47 (3K, s) , 3.48 (2H, d, 
15 J=13.3H2), 3.93 (2H, d, J=13.3H2), 5.15 (2H, s), 

6.94 (2H, d, J=8.8H2), 7.01 (2.H, d, J=8.SH2), 7.21- 
7.37 (lOH, m) 
MS: 392 (M+1) 

20 Preparation 76 

To a solution of (S) "2^diben2ylamino-3- | 4- 
(methoxymethoxy) phenyl J prcpan-l-ol (319 mg, 0.815 mmol) in 
dimet hylf ormamide (3.0 ml) was added sodium hydride (60% 
dispersior. in oil, 48.9 mg, 1.22 mmol) at room temperature 
25 and the mixture was stirred at the same temperature for 80 

minutes. To the mixture was added methyl iodide (76 , 1.22 
mmo] ) and the mixture was stirred at room temperature for 24 
hours. The mixture was quenched by the addition of water (10 
ml) and extracted with ethyl acetate (10 ml x 1). The 
-30 extrcct--was washed with brine (10 ml x 1) , dried (-magnesi-um 
sulfate), and evaporated to give a pale yellow oil (360 mg) . 
The crude oil was chrom.atocraphed on a 30 g of silica gel 
(eluent rhexane/ethyl acetate = 4/1) to give (S) -dibenzyl- 
I 2- I 4- (methoxyrrtethcxy ) phenyl j -1- (m.ethox>nnethyl )ethyl Jamiae 
35 (257 mg, 78%) as a colorless oil. 
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IR (Neat): 2925, 1612, 1510, 1^95, 1^54, 1232, 1176 cfn'i 
NMR (CDCI3, 6): 2.73 (IH, dd, J=7 . 8, • 13-.6H2) , 2.84 (IH, 
dd, J=6.7, 13.6Hz), 5.00-5.05 (IH, m) , 3.28 (3H, ' 
s), 3.38-3.56 (2H, m) , 3.49 (5H, s, OMe) , 3.75 (3H, 
5 £, OMe), 5.17 (2H, s) , 6.90 (2.4, c, J=8.€Hz), 6.S7 

{2H, d, J=8.6H2), 7.17-7.25 (lOH, m) 
MS: 406 (M+l) 

- Preparation 7 9 

10 A mixture of (S) -dibenzyl [2- ( 4- (meth-cxymethoxy) phenyl ] - 

1- (methoxymethyl) ethyl] amine (214 mg, 0.510 mmci), palladium 
(10% on activated carbon, 50% wet, 100 mq) and methanol (2.0 
ml) was hydrogenatec (1 atm) for 2 hours. The catalyst was 
removed by filtration using Celite end washed with methanol. 
15 The filtrate was concentrated in vacuo to -give (S)-2-(4-- 

(methoxymethoxy) phenyl] -1- (methoxymethyl ) ethylemine (113 mg, 
98%) as a colorless oil. 

NMR (CDCI3, 6): 1.88 (2H, br s), 2.54 (IH, dd, J=7.5, . 
13.5Hz), 2.74 (IH, dd, J=4.9, 13.5H2), 3.21-3.40 
20 {3H, m), 3.37 (3H, s, OMe), 3.48 (3H,^-s, OMe), 5.16 

I2H, s), 6.98 (2H, d, J=8.6H2), 7.12 (2H, d, 
J=^8.6H2) 
MS: 226 (M+l) 

25 Preparation 80 

To a solution of (S) -2-diben2yIaminc-3- [4- 
(methoxymethoxy)phenyl I propionic acid methyl ester (5.00 ng, 
11.9-mmol) in tetrahydrof uran (50 ml) was added . 
methylmagnesium bromide (2. 0M in et.her, 18.0 ml, 36.0 mmoi ) 

30 at room temperature and the mixture was stirred" for 20 

minutes. The mixture was poured into e saturated aqueous 
solution of ammonium chloride (100 ml) and extracted with 
ethyl acetate (100 ml x 1). The extract was weshed with 
water (100 ml x 2), brine (100 ml x 1),. dried (magnesium 

35 sulfate), and evaporated to give (S) -3-diben2ylamino-4- | 4- 



WOCM)/405eO PCT/JP99y072iD3 

58 

(methoxymethoxy)phenyi]^2-mechyl-but6n-2-ol (5.03 g, 101%) as 
a yellow oil. 

IR (Neat): 2968, 1608, 1510, 1234, 1153, 1005 cm~^ 
NMR (CDCI3, 6): 1.00 {3H, •£) .1 .26 (3K, s) , 2.79-3.13 
(3H, m), 3.34 (2H, br), 3.5i.(3H, s), 3.91 (2H, 
br), 4.20 (IH, br), 5. 20 {2H, s), 7.03-7.08 (2H, 
m)r 7.22-7.36 (12H, m) 
MS(m/2): 420 (M+1) 

Preoaratacn 81 

To c solution of (S) - 3"diben2ylamino-4- ( 4- 
(methc.yyrnetho.xy) phenyl ] -2-methyl-butah"2-ol (1.00 9, 2.38 
mmci) m metnanoi {10 mi) was added, palladium <10% on 
activated carbon, 50%wet, 500 mg} and' the mixture was 
hydrogenated (1 atm) for 6 hours. The catalyst was removed 
by filtration using Celite and washed with methanol. The 
filtrate was concentrated in vacuo to give ( S) -3^amino-4- [ 4- 
(methoxyrriethcxy) phenyl 3 -2-methyl-butan-2-ol (555 mg, 97%) as 
a yellow solid. 

MS {rri/2) : 240 (M-M) 

Preparation 62 

Potassium powder (85% purity, ,236 mc, 3.58 mmol) was 
added to dimethyl sulfoxide (ID ml) at room temperature- and 
the mixture was stirred for 1 hour. To the mixture was added 
{ S) -4- ( 4-hydroxybenzyl) -2, 2-dimethyloxa-2olidine-3-carboxylic 
acid tert-butyl ester (1.00 g, 2.25 m.^ol ) and stirred for 10- 
minutes. Further, 4 , 7-dichloroGuinoline (708 mg, 3.57 nunol ) 
was added and the mixture was stirred at iOO**C for 5.5 hours. 
After cooling to room temperature, the mixture was quenched 
by the addition of water '20 mi) and extracted with ethyl 
acetate (20 ml x 2). The combined extracts were washed with, 
water (40 ml x 2), brine (40 ml x dried (magnesium 

sulfate), and evaporated to give crude paste (1.44 g) as a 
yellow paste. The paste was, purified by a recycling 
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prepcretive HFLC equipped with a GPC column (eiuent: 
chloroform) to give (S) -1- ( 4- (7-chlorcquinolin-'5-yloxy) - 
benzyl ] -2, 2-dimethyloxa2olidi ne- 3-carbo.xyiic acid tert-butyl 
ester (1.42 g", 93%) as a pale yellow solid. 
5 IB (KBr): 2976, 1697 (C=0) , 1566, 1389, 1211 cm^^ 

NMR (CDC13, 6): 1.49-1.67 (15H, m) , 2.70-2.82 (IH, m) , 
3.11-3.28 (IH, m), 3.78-4.13 (3H, m) , 6.54 (IH, d, 
. J=5.2Hz) , 7.10-7.1^ (2H, m) , 7.33-7.38 (2H, m) , 
7.53 (IH, dd, 0=2.0, e.9H2), 8.08 (IH, d, J=2.0Kz), 
10 8.30 (IH, d, J=6.9H2), 8.66 (IH, d, J=5.2H2) 

MS im/z): 469 (M+1) 

Preparation 83 

To a solution of (S) -4- 1 4- (7-chiorocuinolin-4-yloxy ) - 
15 benzyl] -2, 2-dimethyloxa2olidine-3-Corboxylic acid tert-butyl 
ester (1.31 g, 2.79 mmol) in a mixed solvent of dioxane (6.5 
ml) and methanol (6.5 ml) was added 4N hydrogen chloride in 
dioxane (13 ml) at room temperature and the solution was 
stirred at the same temperature for 3 hours. The solvent was 
20 removed by evaporation to give (S) -2-5mino-3- (4- (7- 

chioroquinolin-4-yloxy)phenyl]propan-l-cl hydrochloride (1.47 
g, 144%) as a pale yellow solid. 

NMR (DMSO-dg, 6): 2.95-2.99 (2H, m) , 3.43-3.63 {3H, m) , 
4.77 (IH, br), 6.94 (IH, d, J=6.1H2), 7.37 {2H, d, 
25 J=8.5H2), 7.52 (2H, c, J=8.5H2), 7.93 (IH, dd, J=l,9, 

9.0Hz), 8.18 (3H, br s) , 8.39 {IK, d, J=1.9H2), 8.53 
(IH, d, J=9.0Hz), 9.00 (IH, d, J^e.iHz) 
MS^Jm/2): 329 (M-Cl') _ _ . 

30 'Preparation- 84 

To 5 solution of (S) -4- (2-ben2yiairiino-3-hydro>:yprcpyl ) - 
phenol (4.00 g, 15.5 mmol) in ethanol (80 ml) was added (S)- 
3-phenoxy- 1 , 2-epoxypropane (2.56 g, 17.0 mmol) and the 
solution was refluxed for 7 hours. After cooling to room 

35 temperature, the solvent was removed by evaporation and the 
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residue was chromatcgraphed on a 350 q of silica ^.el (eluent: 
chlcroform/methanoj = 9/1) to give 4- [ (2S) -2- [benzyl ( (25) -2- 
hydrovy-3-phencxypropyi j amino] -3-hydro>:ypropyl)phenol •(4.89 
g, 77%) as a white foam. 
b NMR (VCDCI3, ^-^"^ ^-^^ ^=^8. -9, 

13.7H2), 2.75-2.97 [AH, m), 3.04-3.16 (IH, m) , 
3.45-3.57 {2H, m)", 3.66 ilH, 6, j=13.5H2), 3.74- 
3.90 (3H, m), 3.92 (IH. d, J=13.5H2), 6.-68 {-2H, df 
J=8.4H2), 6.81 (2H, d, J=7..8H2), 6.92-6.98 (IH, m) , 
10 6.94 (2H, d, J = 8.4Hz), 7.20-7.34 m) 

MS (m/2): 408 (M+1) 

Preparation 85 

A mixture of (5) - I l-hydroxymethyl -2- {4'hydroxyphenyl ) - 

15 ethyl] carbamlc acid tert-butyl ester (1073 .nig), 2,€- 

dibrcmopyridine (1110 mg), sodium tert -but oxide (0.7 g) and 
N, N-dimethylf crmamide (10 ml) was heated at 120*C for 2 
hours. To the reaction mixture, water (50 ml) and ethyl 
acetate (50 ml) was added.. The organic layer was washed with 

20 water (50 ml x 2 times) followed by brine (50 ml x 1 time), 

dried over magnesium sulfate and evaporated to give (S)-4-(4- 
( 6-brom'o-2-pyridinyloxy) benzyl ] -2-oxa2olidinone as a crude 
product. To the product, methanol (10 ml), ammonium formate 
(4 g) and palladium on charcoal (0.2 'c) were added, then the 

25 resulting mixture was heated under reflux for 30 minutes, 

filter-ed and evaporated . to afford (S) -4- | 4- (2-pyridinyloxy) - 
ben2yl }-2-oxazolidinone as a crude product. The mixture of 
the product, ethanol (10 rrJ) and aqueous sodi-uni hydroxide 
solution (3N, 7 ml) was heated at 90**C for 1,5 hours, cooled 

30 to room temperature, added' to hydrochloric acid solution (SN*) 
6 mi ) , and followed by the addition of ethyl acetate (50 ml). 
The organic layer was separated, washed with water (50-^1 x 2 
times) followed by washing with brine (50 mi >: 1), dried over 
sodium sulfate and evaporated. The crude residue was 

35 purified by column chromatography (silica gel. 
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dichlcromethaneimethanclrconcentratec anunonia solution = 
7:1:0.1) to afford (S) -2-amino-3- I 4- (2-pyridinyloxy ) phenyl ] - 
propanol (471 ing) . 

MS (m/z) : 245 (M"^4l) 

t; 

Preparation 86 

To a mixture of (S) -2-amino-3- | 4* (2-pyridlnylcxy) - 
phenyl ] propanol (?27 mg), dichloxomethane (5 ml), 
benzaldehyde (iOS mg) and acetic acid (O.jI ml), sodium- 

10 tr iacetoxyborohydride (300 mg) was added and the mixture was 
stirred at room temperature overnight. The reaction mixture 
was poured into saturated aqueous sodium bicarbonate solution 
(30 ml), and extracted with ethyl acetate (20 ml x 2 times). 
The organic layer was washed with water (20 ml x 2 times) 

15 followed by washing with brine (20 ml x 1 time), dried over 
sodium sulfate and evaporated to afford ( S) -2-benzylamino-3- 
[ 4- (2*pyricinyloxy) phenyl jpropanol (320 mg). 
MS (m/z) : 335 (M"*' + l) 



20 Preparation 87 

(S) •2-Amino-3- (4- ( 3-hydroxymethyl-2"pyridinyloxy) - 
phenyl 1 propanol dihydrcchlori*de (350 mg) was hy-drogenated by 
a similar manner to that described in Example S2 followed by 
free basing to afford (S) ^2-amino-3- [ 4* {3-methyl-2" 
25 pyridinyloxy) phenyl ] propanol (187 mg) . 
MS (m/2) : 259 (M"*'+l) 

Preparation 88 - - ■ . 

The following compound was synthesized according to a 
30 similar manner to that of Preparation 31 . 

(S) - { 2- i 4- ( 3^Formylquinclin-2-yloxy) phenyl ] -1- 
hydroxymethylethyl I carbamic acid tert-butyl ester (11.74 g) 
as a colorless form 
35 MALDI-MS (m/z): 425 (M+Na) 
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Preparation 89 

To a mixture of (S) - {2- M- (3rf ormyl-culnolin-Z- 
yioxylphenyl] -3-hydroxymethyiethyl }carbamic eci<i tert-butyl 
ester {30.7 g), 351 hydrogen peroxide (5.5 ml) and potassium 
dihydrogenphosphate (13.85 g) :n a* mixture of acetonitrile 
{120 ml) and water (30 ml) was dropwise added sodium chlorite 
{60% purity, 8.63 g) at room temperature, and the ^nixture was 
stirred at the same temperature for.l hour. While coding in 
. ice-water bath, t.c the mixture' was added sodium sulfite {3.5 
ci. After removal of the bath, to this was added aqueous IM 
c:trzc acid to make it acidic, and extracted with ethyl 
r::cetate. The crcanjc layer was washed with water and trine, 
cried over sodium sulfate, inc evaporated in vacuo. The 
crude product was triturated with oiisopropyl ether to give 
\ 3) -2- H- (2^tert-butoxycarbonylaminc-3-hydroxypropyl ) - 
phenoxy J cuinoline-3-carboxyi ic acid (4.8 g) as a colorless 
form. 

MS (m/2) : 439 (M+1) 

Preparation 90 

The following compound was * synt hesi zed according to a 
similar manner to that of Preparation 26. 

(S) -2- I 4- (?-tert-Butoxycarbonyiamino-3-hydro:<ypropyl ) - 
. phenoxy ] quinoline-3-carboxylic acid methyl ester: (10.25 g) as 
a colorless form 

MS (m/z) : 4 53 (M+l) 

Preparation 91 

The" f oi lowj nc compound ' was: synthesized according tea-- 
similar manner to that of Preparation 52. 

(S) -2* I 4- (2-Amino-2-hydroxypropyl ) phenoxy jcuinol i ne- 3- 
carbcxyiic acid methyl ester hydrochloride (13.57 c) as a 
colorless powder 
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Preparation 92 

The following compound was synthesized eccording to a 
5 similar manner to that of Example ^1. 

2- { 4- [ (2S) -3-hydroxy-2- ( {2S) -2-hydroxy-3-phenoxy 
propylamine) propyl ] phenoxy } quinoline-3-carboxylic acid methyl 
ester (500 mc) as a colorless powder 
10 MS (m/z) : 503 IM+l) 

Preparation 83 

A mixture of { (IS} -l-hydrcxymethyl-2- (3-nitrcpyridin- 
2* yi ox y) phenyl j ethyl 1 - ( 2S) - (2- hydroxy- 5-phenoxypropyl ) - 

15 carbamic acid tert-^butyl ester (3 00 mg), 10% palladium on 

activated carbon (50% wet, 20 mc) end methanol (2.0 ml) was 
stirred at room temperature in the presence of hydrogen at an 
atmospheric pressure for 1 hour, and filtered. The filtrate' 
was evaporated in vacuo to give i (IS) -l-hydroxymethyl-2^ l^- 

20 ( 3-aminopy ri din- 2-yloxy) phenyl ] ethyl }- (2S) - (2-hydroxy-3- 
phenoxypropyl ) carbamic acid tert-butyl ester (1.1 g) as a 
brown oil. 

MS {m/2) : 510 (M+1) 

25 Example 1 

Under nitrogen, a solution of (S) -2- I 4- {2-amino-3" 
hydroxypropyDphenoxy] nicotinic acid methyl -ester 
dihyclroc"h*lcride '(4.9 g), (R) -3-chloro5tyrene oxide (5.'0 g) 
and N, N-diisoprcpylethylam.ine (4.5 ml) in a mixture o£ 

30 methanol (10 ml) end 1,4-dioxcne (10 ml) was refluxed for 28 
hours. The mixture was evaporated in vacuo. The resi«du€ was 
purified by column chromatography on silica gel 
(dichloromethane rmethanol = 20:1), followed by treatment with 
oxalic acid in methanol and crystallization from methanol- 

35 ethyl acetate to give 2- 1 4- ( (2S) -2- [ (2H) -2- ( 3-chlorophenyl) - 
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r-hydroxyethyiaminoj -3-hydroxypropyl ) phenoxy ] nicotinix' acid 
-Tiethyl ester oxalate (2.5 c). 

■ NMR (DMSO-d^, 6): 2.75-2.95 (IH, m) , 3 . G5-3-. 20 (2H, 

m), 3.2S-3.53 (3H, m) , 3.55-3-.70 (IH, m) , 3.85 (3H, 
•s), ^.95-5.06 (}H, m), 7.08 (2H, d, J=8.5K2), 7.20- 
7.50 (7H, m), 6.25-6.32 (2H, m) 

Example 2 

A mixture o-f - 2- [ ^ -[ (-2S) -2- [ (2R) -:2- (3-chl.orophenyl ) -2- - 
hydroxyethylamincj -3-hydrcxypropyl j phenoxy j nicotinic acid 
methyl ester oxalate {1:1) (0.65 g) and aqueous 28% afmnonium 
hydroxide (26 mi) in 1,4-dloxane (13 mi) was stirred at room 
temperature for 2 days. The mixture was evaporated in vacuo, 
followed by partition between ethyl acetat.e and water. The 
organic layer was washed with brine, dried over sodium 
sulfate and evaporated in vacuo. The residue was treated 
with oxalic acid in ethanoi followed by crystallization from 
methancl-ethyl acetate to give 2- [4- I (2S) -2- ( (2R) -2- (3- 
chlorophenyl ) -2-hydroxyethyl e.mino] - 3- hydroxypr opyl ] phenoxy] - 
nicotinamide oxalate (1:1) (0.41 g) . 

NMR {DMSO-d^, 6): 2.75-2.95 (IH, m) , • 3 . 05-3 . 55 |5H, 

m), 3.55-3.70 ' (IH, m) , 4.95-5.05 (IH, m) , 7.1-7.6 
(9H, m), 8.1-8.2 (2H, m) 

Example 3 

To a solution of 2- M- [ (2S) -2- ( (2R) -2- (3-chlorophenyl) - 
2-hydroxyethyJ ami no] -3-hydroxypropyl ) phenoxy] nicotinic acid 
met-hyl ester- .oxalaxe (-1:1) (0 .7.1 q) in methanol {7 . 1 rr.l ) -was 
added with aqueous IN sodium hydroxide {5.2 ml}, and the 
mixture was stirred at room temperature for 2.5 hours. The' 
mixture was evaporated in vacuo. The residue was dissolved 
in water followed by making" acid az about pH 4 with aqueous 
IN hydrogen chloride. After ■ stirred for 8 hours, the 
precipitate was collected anc r ecrystaJ J i zed from ethyl 
acetate-.methanoi to give 2- i 4- ( (2S) -2- i (2R) -2- (5- 
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chiorophenyi ) -2-hydroxyethyIamino j -3-hydroxyp.ropyl].phenoxy] • 
nicotinic 6Cid (0.52 g) . * • 

NMR (DMSO-dg, 5): 2.55-2.75 (IH, m), 2.80-3.15 (4H, 

m) , 3.20-3.35 (IH, m) , 3.45-3.55 (IH, m) , 4.85-4.-95 
5- (IH, m), 6.90 (2H, d, J=B.5.H2), 7.10-7.20 (3H, m) , 

7.30-7.50 {4H, .-n) , 8.05-8.20 (2H, m) 

. Example 4. 

Under nit-rocen, d solution of (S) -2- ( 4- (2-amino-3-' 
10 hydroxypropyl ) phenoxyjnicotinonitrile hydrochloride (1.5 q) , 
(R) -3-chlorostyrene oxide (1.5 q) and N,N- 
diisoprcpylethylamine (1.6 ml) in ethanol (9.6 mJ ) was 
refluxed for 4 hours. The mixture was evaporated in vacuo. 
The residue was purified by column chromatography on silica - 
15 gel (dichioromethane rmethanoi = 25:1), followed by treatment 
with 4N hydrogen chloride in ethyl acetate and trituration 
with ethyl acetate to give* 2- ( 4- [.(2S) -2- [ ( 2R) -2- (3- 
chlorcphenyl ) -2-hydrcxyethylamino] -3-hycroxypropyl ] phenoxy] - 
nicotinitriie hydrochloride (0.96 g). 
20 NMR (DMSO-dg, 6): 2.8-3.8 (7H,m), 5.05-5.15 (IH, m) , 

7.22 (2H, d, J-8.4H2), 7.25-7.50 (7H, m) , 8.36-8.45 
(2H, m) 

Example 5 

25 Under nitrogen, a solution of 2- [ 4- ( (2S) -2- ( (2R) -2- (3- 

chlcrophenyl) -2-hydroxyethyl5mino] -3-hydrcxypropyl Jphenoxy]- 
nicotinonit rile hydrochloride (1.0 g), di-tert-butyl 
dicarbonjBte, (.0.69 g) and triethyiamine ( 0 . 8,9 ml ) .la. N, N- 
dimethyl formamide (10 ml) wes stirred at room temperature for 

30 9 hours. -The mixture wasdliuted with ethyl acetate and 

poured into water. The organic lever was washed successively 
with aqueous 10% potassium hydrogen sulfate and brine, dried 
over sodium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel (hexanerethyl 

35 acetate = 3:2) to give ( (2R) -2- ( 3-chlorcphenyl ) -2- 
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hycroxyethyl ] [ (IS)-l- [4- ( j-cyancpyridin-2-yloxy) benryi j -2- 
hydroxyethy] Jcarbamic acid tert-butyl ester (1.1 g) . 

NMF. (DMSO-dg, 5): 1.3-1.5 (9H, m) , 2.5-3.1 (3H, m) , 
3.2-3.9 m;, 6-4.9 ilH, m) , 7.13 {2H, d. 

5 J=e.5H2), 7.15-7.20 {7H, m) , 8.3-8.35 (IH, m) , 8.40 



10 chlorophenyl ) -2-hydrc.xyethyl ] [ (IS) -1- M- ( 3-cyanopyr:din-2- 
yj oxy) benzyl ) -2-hydroxyethyi j carbamic acid tert-butyl ester 
(0.50 c) in toluene (5 mi) was added diiscpropyleluminum 
hydride (l.M in hexane, 3.0 ml) at -78*^0, a.nd the mixture was 
stirred cit the same temperature lor 20 minutes. After 

15 quenched with aqueous IM Rochelle salt, the mixture was 

extracted with ethyl acetate. The organic layer was wasaed 
with brine, dried over sodium sulfate, end evaporated in 
vacuo. Because of the occurrence of an unfavorable 
deprotection in most of the obtained products, the residue 

20 was treetec with di- tert-butyl dicarbonate (0.61 q) and 
triethylomine (0.39 ml) in N, N-dimethyif ormamide (6 ml). 
After stirred at room temperature for 3 hours, the mixture 
was poured into aqueous 10% potassjum hydrogen sulfate and 
ext rected- wi th ethyl acetate. The orqanic layer was washed 

25 with brine, dried over sodium sulfate, and evaporated in 

vacuo. The residue was purified by column chromatocraphy on 
silica eel { hexane : ethyl acetate = 3:2) to give [f2R)-2-(3- 
chiorcphepy} ) ^2-hycroxyet hyl ] | ( ] S ) - 1 - [ 4 - { 3- f crmyipyr idin-2- 
yloxy ) benzyl ] -2-hydroxyet hyl ] carba.Tiic acid tert-butyl ester 



(IH, dd, J=1.6, 7.6H2) 



Example 6 



Under nitrogen, to a solution of a [(2R)-2-f3- 



-20 



(0.26 c; . 



K'MR (CDC1-. 



6) : 1 . 54 



2.3-3. 



1 (3H, m) , 3.1-3.9 



(4H, m) , 'j.6-<^.9 (IH, m) , 6.9-7.^ (9H, m) , 8.19- 



8.23 (2H, m), 10.53 (iH, s) 



35 



Example 7 
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Under nitrogen, to 6 soluiion of ({2R)^2-(3- 
chlorophenyi ) *2-hydroxyethyl ) [ (IS) -3 - 14- (3-formylpyridin-2- 
yioxy) benzyl ] -2-hydrcxyethyl ] cerbamic acid tert -butyl ester 
(0.24 g) in methanol (4-5 ml) was added sodium borohydride 
5 (17 mg) at S'^C, and the mixture was stirred at the same 

temperature for 10 minutes. The mixture was evaporated in 
vacuo. To the residue was added water and extracted with 
ethyl acetate. The organic layer was washed with brine, 
. dried over sodium sulfate, and evaporated in vacuo. The 
10 residue was purified by column chromatography on silica ^el 
(hexene : ethyl acetate - 3:2) to give [(2R)-2-{3-. 
chlorcphenyl ) -2-hydroxyethyi J [ (IS) -2-hycroxy-l- [4- (3- 
hydroxymethylpyriGin-2-yloxy) benzyl] ethyl ]cerbamic acid t.ert- 
butyi ester (0. 15 g) . * 
15 NMR (CDCI3, 6): 1^53 {9H, s), 2.3-3.05 (3H, m) , 

3.2-3.9 (4H, m), 4. 75-4. SO (3H, m) , 6.94-7.25 {'9H, 
m), 7.70-7.80 (IH, m) , 7.90-7.95 (IH, m) 

Example 8 

20 To e solution of [ (2F) -2- ( 3-chlorophenyl) -2- 

hydroxyethyl] [ (IS) -2-hydrcxy-l- [ 4- {3-hydroxymethylpyridin-2- 
yloxy) benzyl] ethyl ]carbamic acid tert-butyl. ester (0.14 g) in 
ethyl acetate (5.2 ml) was added 4N hydrogen chloride in 
ethyl acetate (1.3 ml) and the resulting mixture was allowed 

25 to stand at room temperature for 2 hours. The mixture was 
evaporated in vacuo. To the residue was added aqueous 
saturated sodium bicarbonate and extracted with ethyl 
acetate. The organic layer was. washed vithLbrine, dried over., 
sodium sulfate, end eveporatec in vecuo. The residue was 

'30 purified by col umn* chromat ccraphy on silica 'del ' 

(dichicromethane rmethanci = 10:1), follcwed by treatment with 
oxalic ecid in ethanol and. trituration with ethyl acetate to 
give (2S)-2-[(2R)-2-( 3-ch] orophenyl ) - 2-hydroxyethyl amino j -3- 
[4- (3-hydroxymethyipyridin-2-yIcxy ; phenyl ] propan-l-ol oxalate 

35 (1:1) (63 mg) . 
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NMR (DMSO-d^, 5}: 2.75-2.90 (IH, mj . 3.0-3.5 (5H, ^n) , 

3.55-3.70 iiH, m), 4.62 (2H, s), 4,90-5.05 (IH, m) , 
7.04-7.17 (3H, m), 7.27-7.46 (6H, m) , 7. 87-7. 98 
(2H, m). 

6 

Example 9 

Under nitrogen, a solution of (£) -6- [4- (2-amino-3- 
hydroxypropyDphenoxy] nicotinic acid Tnethyl ester 
dihydrochloride ri.3 g), (R) -3-chlorosc'yrene oxide (1.7 g) 

10 and N-diisopropylethylamine (1.2 ml) in a mixture of 

methanol (2.7 ml) and 3,4-dioxane {2.7 ml) was refluxed for 
]6 hours. The mixture was evaporated in vacuo. The residue 
was dissolved in ethyJ wcetetc, washed successively with 
water and brine, dried over sodium sulfere, and evaporated in 

15 vacuo. The residue was purified by column chromatography on 
silica gel (dichloromethaneimethanol = 25:1) to give 6-[4- 
[ (2S) -2- ( (2R) -2- ( 3-chlcrophenyl } -2-hydroxyethylamino) -3- 
hydroxypropyllphenoxy] nicotinic acid methyl ester (0.fi3 c) . 
The crude product was used in the next step. 

20 

Example 10 

A solution of 6- [4- ( (25) -2- [ (2R) -2- (3-chlorophenyl) -2- 
hydroxyethylamino] -5-hydrcxypropyl ] phenoxyj nicotinic acid 
methyl ester (0.60 c) in methanol (6 mJ ) was treated with 4N 
25 hydrogen chloride m i,4-dioxane (1 ml), and evaporated in 
vacuo. The crude product was crystallized from methanol- 
ethyl acetate and collected to give 6- ( 4- [ (2S) -2- [ (2R) -2- { 3- 
chloxcphenyl ) -2-hycroxyet hylami nc ] - 3-hycroxypropyl ] phenoxyj,- 
nicotinic acid methyl ester dihydrochloride (0.33 q). 
30 -NMR rOMSO-d^, - 6) : 2.6-3.0 (IH, m) , 3.1-3:75 (6H, m) , 

3.86 (3H, 5), 5.05-5.1 (IH, m) , 7.1-7.2 (3H, m) , 
7.35-7.55 {6H, rr.) , 8.32 (IH, cd, J-2.4, 8.7H2), 
e.69 (IH, d, J=j.9Kz) 

35 Example 11 
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A mixture of 6- { 4- I (2S) -2- [ (2R) -2- ! 3-chlorc!phenyI ) -2- 
hydroxyethylaniino] -3-hydroxypropyl) phenoxy J nicotinic -acid 
methyl ester dihydrochlorice {0.26 g) and aqueous -28% 
amjnonium hydroxide (26 ml) in Ir^-dioxene (5.2 ml) was 
stirred at room temperature for ] day. The mixture was 
evaporated in vacuo, followed by partition between Methyl 
acetate end water. The organic layer, was washed with brine, 
dried over sodium sulfate and evaporated in vacuo. .to give 
- 6-14- { (2S) -2-[ (2R)-2'-(3-chlorophenyl.)-2-hy<iroxyethylaminp3-3- 
hydroxypropyljphenoxy] nicotinamide (0.21 g) . . 

NMR (DMSO-dg, 6): 2.5-2.S (5H, m) , 3.1-3.4 (2H, m) , 
4.55-4.65 ilH, m) , "7.00-7.06 f3H, m) , 7.20-7.50 
(6H, m), 8.25 (IH, dd, j=2.5, e.6M2),-8.62 {IH, d, 
0=2. 2K2) 

Example 12 

Crude 6-M-[ (2S)-2-! (2R)-2- ( 3-chloroph^nyl ) -2- 
hydroxyethylamino] -3-hydroxypr6pyl Jphenoxy] nicotinamide (0.31 
g) was purified by column chromatography on silica -gel 
(dichloromethene :methanoi = 10:1)/ followed by 
crystallization from ethanol-ethyl acetate to pure 6-[4- 
[ (2S)-2^[ (2R) -2- ( 3-chlorophenyl ) -2-hydroxyethylamino] -3- 
hydroxypropy] ] phenoxy] nicotinam.ide (90 mg) . 6- (4- [ (2'S) -2- 
l {2R) -2- ( 3 "Chi or ©phenyl ) -2-hycroxyethylamino] -3- 
hydroxypropyl 1 phenoxy ] nicotinamide was treated with 4N 
hydrogen chloride in ethyl • acetate, followed by 
crystallization from methanol-ethyl acetate to give 6-(4- 
1 (2S)-2-( (2R)-2- (3-chlorophenyl) -2-hydroxyethylamino]-3- 
hydrox*yp)r6pyl ]phenoxy]nicotinamide -di hydrochloride (57 ^mg) . 

NMR {DMSO-dg, 6): 2.8-3.7 (7H, m)., 5.0-5.i^(rH, -m) , 

7.06-7.20 (3H, m) , 7.30-7.50 (,6H, m) , 5.27 (IK, dd, 
J=2.5, B.6H2), 8.62 (IH, d, J=2.4K2) 



Example 13 

To a solution of 6- i 4- [{ 2S) -2- [ (2F:) -2- ( 3-chlorophenyl ) - 
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2-hydro>:yethyleminoj -S-hydroxypropyi jphenoxy) nicotinic acid 
methyl ester dihydrochicride (0.18 g) in methanol (5.6 ml) 
was added with aqueous IN sodium hydroxide (1.4 ml), and the 
mixture was stirred at room temperature for 4.5 hours. To 
5 the mixture was added aqueous IN hydrogen chloride (1.2 ml) 
and evaporated in vacuo. After partition between water and 
ethyl acetate contained a little amount of methanol, the 
organic layer was washed with brine, dried over sodium 
sulfate, and evaporated in vacuo. The residue was treated 
10 with 4N hydrogen chloride in 1,4-dioxene, followed by 

evaporation and trituration with ethyl acetate tc give 6-[4- 
[ (23) [ (2R) -2^ { 3-chlorophenyl ) ^2-hydrcxyethylaminoj-3- 
hydroxypropyl 1 phenoxy] nicot i nic acid dihydrochloride {G.i3 
g) . ' 

15 NMR (DMSO-c^, 6): 2.8-3,8 (7H, m) , 5.05-5. 1?: (IH, jn) , 

7.08-7.20 (3H, m) , 7.35-7.50 (6K, rr.) , 8.29 flH, dd, 
J=2.i, 8.5Hz), 8.66 (IH, d, J=2.3H2) 

Example 14 

20 Under nitrccen, a solution of (S) -2-amino-3- (4- (3, 5- 

dichlcropyridin- 4 -yioxy) phenyl ] propan-I -ol hydrochloride 
(0.39 g), (R) -5-chlorostyrene oxide (0.50 c) and N,N- 
diiscpropylethylamine iOA^ ml) in a mixture of methanol (1 
mi) and 1,4-dioxane (3 mi) was refiuxed for 14.5 hours. The 

25 mixture was evaporated in vacuo. The residue was dissolved 
in ethyl acetate, washed successively wiT:h water and brine, 
dried over sodium sulfate, and evaporated in vacuo. The 
residue was purified by column chromatography on silica 'Oel 
(dichiorbmethanermethanci =^ 15:1), followed by treatment" wiTh' 

30 4N hydrogen chlorade in ethyl acetate and crystallization 
from methanol -ethyl acetate tc give (25) -2- [ (2R) -2- ( 3- 
chlorophenyl ) -2-hydroxyet hylamino j - 3- I 4- ( 3 , 5-di chloropyr idln- 
4-yloxy ) phenyl ]propan-j-ci dihydrochloride (0.13 c) . 

mn (DMSO-c^, 6): 2.75-2.9 (IH, m) , 2.9-3.5 (i:H, t.}, 

35 3.5-3.7 (IH, m) , 5.0-5.1 (IH, m) , 6.91 (2H, 6, 
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J=8.6Hz), 7.3-7.5 (6H, m) , 6.75 {2M, s) 

ExaniDle 15 

The following compound was obtained eccording to a 
similar manner to that of Example 1. 

(2S) -2- ( (2R) -2- (3"Chlorophenyl ) -2-hydrc>:yEthylomino] -3- 
[4- (6"f luoropyridin-2-yloxy)phenyl)prcpan"l*cl oxalate (1:1) 
NMR (DMSO-d^, c) : 2.75-2.95 (IH. m) , 3.0-3.5' {5H, -m) , 

3.55-3.70 (IH, m), 4.9-5.1 (IH, m) , 6.85-6.95 (2H, 
m), 7.25 (2K, d, J^-8.5H2), 7.3-7.5 (6H, m) , 6.02 
(3H, q, wi=8.0H2) 

Example 16 

Under nitrogen, e suspension of (S) - 4- I 4- (6- 
chIoropyridin-2-yloxy) benzyl j oxa2oli'din-2-cne (0.49 g), (R)- 
3-chlorostyrene oxide (0.49 g) and potassium carbonate (0.44 
g) in N, N-dimethylf ormamide (4.9 ml) was stirred at 8-0*C for 
96 hours. The mixture was diluted with ethyl acetate and 
insoluble materials were filtered off. The filtrate was 
evaporated in vacuo. The residue was dissoived in a mixtur-e 
of ethanol {6 mi) and water (7 ml). To it was a-queous AU 
sodium hydroxide (5.6 mi), and the mixture was refluxec for 
hours. After evaporation in vacuo and partitio.n between 
ethyl acetate and water, the organic layer was washed with 
brine, dried over sodium sulfate, and evaporated in vacuo. 
The residue was purified by column chromatography on silica 
gel (dichlorcmethane imethenol = 25:3), followed by treatment 
with oxalic acid in ethanol and trituration with ethyl 
acetate to give (2S) -2- [ (2R) -2- (3-chlorophenyl ) -2- 
hydrcxyethyiamino] -3- I 4- (6-chloropyridin-2-yloxy)phenyl ) - 
propan-l-ol oxalate (2: J) (62 mg) . 

NMR (D-MSC-d^, 6): 2.7-3.6 (7H. m) , '^.8-4.9 (IH, m) , 

6.98 {IH, d, J=8.3H2), 7.11 (2.H, d, J=8.4H2), 7.2- 
7.5 (7H, m) , 7.90 (IH, t, J=8.0H2) 
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Example \1 

To a solution cf (5R) -5- O-chlorophenyl ) -3- { <1S) -2- 
hydroxy-] ^ ! 4 - (pyridiri*2-yloxy) benzyl 1 ethyl loxa2oli<JiTi-2-one 
{0.22 g) in ethanol (5.1 ml) was B66e6 aqueous 4N sodium 
5 hydroxide (1.5 ml), and the mixture was re fluxed for 2 hours. 
The mixt.ure was evaporated in vacuo. After partition i)etween 
ethyl acetate and water, the organic layer was washed with 
brine^ dried over sodium sulfate, and evaporated in vacuo. 
The residue was purified by column chromatography on silica 
30 gel (chlcrofcrmrmethanol = 25:1), followed by treatment with 
4N hydrogen chloride in ethyl acetate and trituration with 
ethyl acetate to qjve (2S) -2- ! (2R) -2- ( 3-chlcrophenyl) -2- 
hydroxyethylamino 1 -3- (4- (pyridin-2-yioxy) phenyl ]propan-i-oi 
dihycrochlorice (O.Ib q) . 
15 NMP (DMSO-d^, 6): 2.75-3.0 (IH, m) , 3.05-5.7 {6H, m) , 

5.0-5.2 (IH, m), 7.0-7.2 m) , 7.25-7.55 (6H, 

m), 7,8-7.9 (IH, m) , 8.}-8.2 {IH, m) 

Example 18 

20 To e solution of (4S) -3- [ {2R) -2- {5-chlcrophenyl) -2- 

hydroxyethyl ] - 4- | 4 - (pyridin-'2-yioxy ) benryl ] oxazolidin*2-one 
(0.67 g) in ethanol (6.7 ml) was added aqueous 4N sodium 
hydroxide (4 ml), and the mixture was refluxed for 2 hours. 
After evaporation in vacuo and partition between water and 

25 ethyl acetate, the organic layer was washed with brine, dried 
over sodium sulfate, and evaporated in vacuo. The residue 
was dissolved in W, N-dimethyi f crmamide (9 .ml), and to it were 
added triethylamine (0.48 ml}) and a solution of di-tert- 
butyl dicarbcnare (0. 63 g) in N, N-drmethylformamide -rCS^'ml ) ; 

30 After stirred for 5 hours, the mixture was poured into 

aqueous 10% potassium hydrogen sulfate, end extracted with 
ethyl acetate. The organic layer wes washed with brine, 
dried over sodium sulfate, end evaporated in vacuo. The 
residue was purified by column chr OT^a tcgraphy on silica gel 

35 (dichloromethane:methenol = 50:1) to give [(2R)-2-<3- 
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chIorophenyI)-2-hyciroxyethyl) ( (25) -2-hydroxy-l- [A- (py.ridin-2- 
yloxy) benzyl ] ethyl Icarbamic acid tert-butyl ester (0.85 g) . 
NMR (CDCI3, 6): 1.53 (9H, s) , 2.3-^.5 {7H, m) , ^.8-^.9 
(IH, m), 6.83 {IH, d, J=8.2H2), 6.9-7.5 (8H, m) , 
5 7.55-7.7 (IH, m) , 8.01 (IH, s), 8.05-6.15 (IH, m) 

Example 19 

Under nitrogen, to a solution of [(2R)-2^ " .'^ 
(3-chlorophenyi ) -2-hydroxyethyl j ( (2S)-2-hydrox.y-l- (4- 
10 (pyriain-2-yloxy) benzyl ] ethyl ] carbamip acid tert-butyl ester 
(0.82 g) in dichloromethane (8.2 mi) was added 
B-chloroperbenzoic acid (1.0 g), and the mixture was stirred 
at room temperature for 1 day. The mixture was diluted with 
ethyl acetate, washed with aqueous IN sodium hydroxide ^nd 
15 brine, dried over sodium sulfate/ and evaporated in vacuo. 

The residue was purified by column chromatography on silica 
gel (dichloromethanermethanol = 25:1) to give ({2R)-2-(3- 
chlorophenyl) -2-hydroxyethyl J [ (2S) -2-hydroxy" 1« [4- (1- 
oxypyridin-2-yloxy) benzyl 1 ethyl ] carbanic acid tert- butyl 
20 ester (0. 64 g) . 

NMR (CDCI3, 6): 1.53 (9H, s) , 2.1-4.6 (7H, m) , 4.8-5.2 

(IH, m), 6.65-6.8 (IH, m) , 6.95-7.4 (lOH, m), 8.25- 
8.35 (IH, m) 

25 Example 20 

The following compound was obtained according to a 
similar manner to that of Example 8. 

(2R) -2- [ (2S) -2- (3-Chlorophenyi ) -2-hydroxyethylamino) -3- 
30 [4- {i-'Oxypyricin-2-yioxy)phenVi ]prcpan-l-oi oxalate (1:1) 
NMR (D^5S0-d^, 6): 2.8-3.7 .(7H, m} , 4.9-5.1 {IH, m) , 

6.94 (2H. d, J=8.3Hz), 7.15-7.55 (9H, m) , 8.50-8.40 
-(IH, m) 

35 Example 21 
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• To a solution of {'iS) -3- I (2R) -2- (3-chlorophenyl) -2- 
hycroxyethyi ] -4- [4- ( 6-hycro.xymethylpyridin-2-yloxy )i>en2yl] - 
o;:52olidin-2-one (0.37 g) end (5R) -5- (3-chlorophenyl) -3- 
{ { IS) ^2 -hydroxy- 1- (4- (6-hycrcxymethylpyridin-2-yloxy) benzyl J - 
5 ethyi }oxazclidin-2-one (62 ma) in ethanol (2.8 ml) was added 
aqueous 2N sodium hydroxide (5.6 ml), and the mixture was 
refiuxed for 3 hours. The mixture was evaporated in vacuo. 
After partition between eihyl acetate and water, the organic 
iayer was washed* with brine, dried over sodium sulfate, .and 
10 evaporated in vacuo. The residue was purified by column 
cnromatography on silica gel (dichloromethane :methanol = 
jO:1), followed by treatment with oxalic acid in ethanol and 
trituration with hexane to give (2S) -2- [ (2R) -2- (3- 
chloropnenyl ) - 2-hydroxyet hyl amino j - 3- [ 4 - { 6-hydrcy.ymethyi- 
lj pyridin-2-yloxy) phenyl ipropan-i-ol oxalate (i:l) (0.38 g) . 

NMR (DMSO-dg, 6): 2.7-2.95 |1H, nr.), 3.0-3.7 (6H, m) , 

4.38 (2H, s), 5.01 (IH, d, J=8 ; OKz ) , '6 . 80 (IH, d, 
J^B.lHz), 7.08 {2H, d, J=8.4H2), 7.2-7,5 (7H, m) , 
7.84 (IH, t, J=7.6H2) 

20 

Example 22 

The following compound v;as obtained according to a 
Similar manner to that of Example 21 starting from (4S)-3- 
: (2R) -2- (3-chlorcphenyl ) '2-hydroxyethyl ] -4- [4- (5- 
25 hydroxymethylpyridin-2-yioxy) benzyl } cxa2oiidin-2-one. 

(2S) -2- I (2R) -2- (5-Chlorcphenyl ) -2-hydroxyethylamino] -3- 
{.A- ( 5-hydroxyme thyl pyridine 2- yipxy) phenyl ] prcpaa-l-ol.s; oxalate , 
(1:1) 

30 NMR (DMSO-d^, 6): 2.75-2.90 ( 3 H , m) , .3V0-3 : 55 (^H, m) , 

3.55-3.70 ilW, m) , 4.48 (2H, s), 4.9-5.} (IH, m) , 
6.98 (IH, d, J-8.4H2), 7.07 (2H, d, J=8..5H2), 7.31 
(2H, c, J^&.5Hz), 7.3-7.5 (4H, m) , 7.60 (IH, dd, 
J=2.4, B.4HZ), 8.07 (}H, d, j=2.2Hz) 
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Exemple 23 

Under nitrogen, a solution of <S} -2- i ^- {2-amino-3- 
hydroxypropyDphenoxyjnicotinonitrile hydrochloride (5.0 g), 
(2S) -1 , 2-epoxy-5-pheno>:ypropane (2.4 5 g) end N,N- 
5 diisopropylethylamine (5.5 ml) in ethancl (50 ml) was 

refluxed for 7 hours. The mixture was evaporated in vacuo. 
The residue was purified by column chromatography on silica 
gel (chloroform:methencl = 100:1) to give .2- ( 4- ( (2S) -2- [ (2S) - 
2-hydrcxy-3rphenoxypropylamino] -3-hydroxypropyl Jphenoxy] - 
10 nicotinonitrile (4.S2 g) . 

IR (NaCl) : 3380, 2240. 1590, 1427 cm*^ 

NMR (CDCI3, 5): 2.60-3.j4 (7H, m) , 3.50-3.80 (3H, m) 

3.95 (2R, d, J=4.9Hz), 4.00-4.17 (IH, m) , 6.80-7,32 
(lOH, m), B.OO (IH, dc, J=2.0, 7.5H2), 8.07 (IH, 
15 dd, J'=2.0, 5.0Hz) 

Example 24 

2-"(4-[(2S)-2-[(2S) -2-Hydroxy-5-phenoxypropyiaminc] -3- 
hydroxy-propyl jphenoxyjnicotinonitrile (73 mgj was treated 
20 with 4N hydrogen chloride in ethyl acetate (3 ml) end 

triturated with diisopropyl ether to givie 2- [4- [ (23) -2- [ (2S) - 
2-hydroxy-3-"phenoxypropylamino] -3-hydroxypropyl ] phenoxy] - 
nicotinonitrile hydrochloride (70 mg) . 

NMR (DMSO-dg, 6): 2.60-3.14 (7H, m) , 3.50-3.80 (3H, 
25 m), 3.95 (2H, d, J=4.9H2), 4.00-4.17 (IH, m) , .6.80- 

7.32 (lOH, m), 8.00 (IH, dd, J=2.0, 7.6H2), 8.07 
(IH, dc, J=2.0, 5. Hz) 

Example 25 

30 Under "ni'trocen, a solution cf 2- [ 4 - i ( 2S ) -2- f ( 2S ) -2- 

hydroxy-3-phenoxypropylarriinc] -3-hycroxyprcpyl ] phenoxy] - 
nicotinonitrile (3.0 g) , di -tert-butyl dicarbonate {1.8 g) in 
tetrahydrof uran (20 ml) was stirred at room temperature for 9 
hours. The mixture was evaporated in vacuo to give i(lS>-l- 

35 i 4- ( 3-cyanopyridin-2-yloxy) beniyl ] -2-hydrcxyethyl ) ( (25) -2- 
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hydroxy- 3-phenoxyprcpyi Icarbenrac acid tert-'butyl est^x (3.0 

g)- . 

NMR {CDCI3, 6): 1.^6 (9H, s ) , ;• 2 . 4G-3 . 95 (7K,. m) , 4 :00- 
4.40 (3K, m) , 6.8Q-7.40 (lOH, ns) , 8.00 (IH, dd, 
J=2.C, 7.5H2), 8.20 (IH, dd, j=^2.0, S.OHz) 

Example 26 

Under nitrogen, to a solution of . a ( (IS) (3- 
cyanopyridin-2-yioxy) ben2yl ) -2-hydroxyethy.l ] I (2S) -2-hydro.xy-- 
3-phenoxypropyi 1 carbamic acid tert-butyl ester (1.50 <3) in 
toluene (20 mi ) was added di j soprcpyiaiuminum hydri-de (IM in 
hexane, 17.3 ml) at -7e''C, and the mixture was stirred at the 
same temperature for 20 minutes. Aftei quenched with aqueous 
IM Rochelle salt, the mixture was extracted with ethyl 
acetate. The organic layer was washed with brine, dried over- 
sodium sulfate, and evaporated in vacuo. Because of the 
occurrence of an unfavorable . deprotect ion in most of the 
obtained products, the residue was treated with di-tert-butyl 
dicarbonate (0.6 g) and triet hylamine (0.3S ml) in N,N* 
dimethylf ormamide (6 ml). After stirred at room temperature 
for 3 .hours, the mixture war poured into aqueous 10% 
potassium hydrogen sulfate and extracted with ethyl acetate. 
The organic layer was washed with brine, dried oyer sodium 
sulfate, and evaporated .in vacuo. The residue was purified 
by column chromatography on silica gej ( hexane : ethyl acetate 
= ]:2) to give i ( IS ) -2- [ 4- ( 3- f ormy Ipyr idin-2-yloxy) benzyl } -2- 
hydroxyethyi j | (23) -2^hydroxy-3-phenoxypropyl ] car-bam.ic acid 
■ tert-'butyl e^ster (0.80 g) . 

mn (CDCJ3, 5): i:9H s; , * 2 . 70-3 . 90 {7H, m) , 4.05- 

4.4-0 (3H, -m), 6-80-7.40 {iQH, m), 3.16-8.32 (2H, 
m), iO.54 (IH, s) 

Example 27 

Under nitrogen, a soiutlcn cf I (IS ) - 1 - | 4 - ( 3- 
cyancpyridin-2-yloxy ) benzyl 1 -2-hydroxyethyl ) I (25) -2-hycroxy- 
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3-phenoxypropyl ] carbGmic acid tert-butyl ester [IbQ fng) in 
dimethyl sulfoxide (7.2 mi) wes edded 30% hydrogen peroxide 
(0.72 mi) and aqueous 5N sodiuiri hydroxide (0.72 ml) at 0"C, 
and the mixture was stirred at the same temperature for 1 
5 hour. The mixture was extracted with ethyl acetate. The 
organic layer was washed with brine, dried over sodium 
sulfate, and evaporated in vacuo to give [ ( IS) - 1- [ (3^ 
carbamoyipyridin-2-yloxy) benzyl ] -2-hydroxyethyl ] ( (2£) -2- 
hydroxy-3-phenoxypropyl]carbamic acid tert-butyl ester (150 
10 mg) . 

mn (CDCI3, 6): i.^i2 (9.H, s), 2.50-4.00 {7H, m) , 4.C5- 
A, AO (3H, m) , 5.90 (JH, br s) , 6.85-7.35 (lOH, m) , 
■ 7.'73 (IH, br s), 8.16 (IH, dd, J=2.0, 4.8H2), 8.61 
(IH, dd, 0-2.0, 7.6Hz) 

15 

Example 28 

Under nitrogen, to a solution of [ (IS) -1- [4- (3- 
formylpyridin«2-yloxy) benzyl ] -1-hydroxyethyi ) [ {2S)*2- 
hydrcxy-3-phenoxypropyi jcarbemic acid tert-butyl ester (273 
20 mc) in methanol (5 ml) was edded sodium borohydride (20 mc) 
et 5*C, and the mixture was stirred at the same temperature 
for 30 minutes. The maxture was evapoated 'in vacuo. To the 
residue was added water and extracted with ethyl aceate. The 
organic layer was washed with brine, dried over sodium 
25 -sulfate, and evaporated in vacuo. The residue was purified 

by column chromatography on silica gel (chiorof ormrmethanol = 
100:1) to give ( (IS) -1 - [ 4- ( 3-hydroxymethylpyridin-2-yloxy) - 
•benzy-l ) -2-hydroxyethyl ] [ (2S) -'2-hydroxy^3-phenGxy:propyl ] - 
carbamic acid tert-butyl ester (260 mg) . 
30 NMR (DMSO-c^, 6): 1.43 (9H, s) , 2.60-3.05 (4H, m) , 

3.40-4 .05 (6H, m) , 4.60 (IH, d, J=5.5Hz), 5.0 (IH, 
br s), 5.2 (IH, br s; , 5.33 (IH, t, J=5.5Hz), 
7.0] (5H, m), 7.11-7.32 {5H, m) , 7.87 (IH, dd, 
j=1.0, 7.3Hz), 7.94 ilH, dd, J=i.9, 4.9Hz) 

35 
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Exampje 2 9 

To a solution of [ ( IS) -1- ( 4- (3-carbainoyIpyridin-2- 
yloxy) benzyl ] -2-hydroxyethvl ] [ (2R) "2-hydroxy-3-ph;enoxy- 
propyi ] carbamic acid tert-butyl ester (150 mg) in ethyl 
5 acetate (5 ml) was added 4N hydrogen chloride in ethyl 

acetate (5 ml) at room temperature, and the solution was 
stirred at the same temperature for 4 hours. The mixture was 
evaporated in vacuo, and the residue was triturat-ed- with 
diisopropyl ether to give 2— M~ ( {25) -2- [ (2R) -^-hydroxy-S- 
10 pheno:-:ypropylamino) -3-hydroxypropyl J phenoxy ) nicotinamide 
hydrochloride (130 mg) . 

NMR (DMSO-dg, 5): 2. 80-3. SO |7H, m) , 3.90-4.10 (2H, 

m), 4.20-4.30 {IH, m) , 6.91-7.00 {3H, m) , 7.18-7.40 
{7H, m), 7.78 {2H, or s), 6.M-8.18 {2.H, m) , S.53 
15 {IH, br s), 9.15 {]H, br s) 

Example 30 

To a solution of ( (IS) -1- ( 4- I 3-hyGroxymethylpyridin-2- 
yloxy) benzyl] -2-hydroxyethyl J I (2S ) -2-hydrbxy-3- 
20 phencxypropyi] carbamic acid tert-butyl ester (260 mg) in 

ethyl acetate (5 ml) was added 4N hydrogen chloride m ethyl 
acetate (5 ml) at room temperature, and the solution was 
stirred at the same temperature for 4 hours. The mixture was 
evaporated in vacuo, and the residue was triturated with 
25 diisopropyl ether to give (2S) -3- (4- (3-hydroxymethyIpyri<lin- 
2-ylcxy) phenyl ] -2- ( (2S) -2-hydroxy- 3-phenoxypropylaminol - 
propan-l-ol hydrochloride (130 mg) . 

NMR (-DMSO-dg> 6) :--2.85-3.85 (7H, m) , 4.00 (2H,'-d> 

J=4.6H2), 4.20-4.35 (3H, m) , 4.62 (2H, s), 6.S0- 
30 ' 7.20 (6H,"m), 7.23-7./12 (4H, rr^) , 7.S0 (IH, d, 

J = 7.5H2), 7.97 (IH, d, J=4.7Hz), 8.51 (IH, -br S) , 
9.10 (l.H, br s) 

Example 31 

35 Under nitrogen, a solution of 2- [ 4 - (2S)^ (2-amino-3- 
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hydroxypropyl)phenoxy] nicotinamide dihydrochlori.de (200 ^nvg), 
(2S)-l,2*epoxy-3- (3-fluorophenoxy) propane (S3 mg) and N,N- 
ciiscpropylethylamine (0.29 ml) in ethanol (10 ml) was 
refluxed for 7 hours. The mixture was evaporated in vacuo. 
5 The residue was purified by column chromatography on silica 

gel (chlorof ormrmethanol = 100:1), followed by treatment with 
h^/croqen chloride in dioxane to give 2- (4- { 3-hydroxy- (25) - 
2- [ (2S) -2-hydroxy-3- ( 3-f luoro) phenoxypropylaminojpropyl ) - 
phenoxy) nicotinamide dihydrochlcride- (40 mg) as a colorless 
10 powder. 

NMR (DMSO-dg, 6): 2.80-2.95 (IH, m) , 3.10-3.70 (6H, m) , 
4.03 (2H, d, J=4.9Hz), 4.20-4.30 {IH, m) , 6.70-6.90 
(3H, m), 7.10-7,40 (6H, m) , 7.78 (IH, br s), 8.10- 
8.20 (2K, m), 8.52 (IH, br s) , 9.08 (IH, br s) 
15 MS (m/z) : 456 (M+1) 

Example 32 

The following compounds were synthesized according to a 
similar manner to that of Example 31. 

20 

( 1 ) 2- (4- ( 3-Hydroxy- (2S) -2- { (2S) -2-hydroxy-3- (4-chloro) - 
phenoxypropylamino] propyl Iphenoxy) nicotinamide 
dihydrochloride as a colorless powder 

IR (KBr): 3560-3300, 1695, 1668, 1652, 1419, 1241 cm"^ 
25 NMR (DMSO-dg, 6): 2.-80-3.00 (IH, m) , 3.10-3.80 (6H, m) , 

4.00 (2H, d, J=5.0H2>, 4.20-4.30 (IH, m) , 6.90-7.40 
(9H, m), 7.78 (IH, br s), 8.10-8.20 (2H, m) , 8.52 
(IH,- br s),, 9.08 (IH, br s) 
.MS (m/z) : 472 (M+1) 

30 

(2) 2- (4-1 3-Hydroxy- (25) -2- i (23) -2-hydroxy-3- (2-fluoro) - 
phenoxypropylamino] propyl Iphenoxy) nicotinamide 
dihydrochloride as a colorless powder 

IR (KBr): 3760-3330, 1670, 1652, 1590, 1508, 1419 cm^^ 
35 NMR (DMSO-dg, 6): 2.90-3.05 (IH, m) , 3.10-3.90 (7H, m) , 
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4.05 (IH, <J, J=4.9H2), -^..20-4.30 (IH, m) , 6.90- 
7.07(3H, m) , 7.10-7.40 (6H, m) , 7.78 (iH, br s) , 
6.10-8.20 (2H, m) , 8.53 (IH, br s), 9.10 (IH, br s) 
MS (m/z) : 472 (M+l) 

5 

(3) (2S) -2- (4 - I 3-Hydrcxy-2- [ {2S) -2-hyciroxy-3- (4-fluoro)- 
phenoxypropylamino] propyl 1 phenoxy j nicotinamide 
dihydrochloride (40 mg) as a color-less powder 

. - IR lKEr): 3360-3050, 1683, 1650. 1650, .1508, 1419 cm"!' 

10 NMR (DMSO-dg, 5): 2.80-3.00 (IH, m) , 3. 10-3. SO (6.4, m) , 

4.00 (2K, d, J=4.9H2), 4.20-4.40 (IH, m) , 6.90-7.10 
(2H, m) , 7.15-7.30 (5H, m) , 7.35-7.40 (2H, m) , 7.78 
(IH, br s), 8.10-8.20 (2H, m) , 8.50-8.55 (2H, m) , 
3.78 (IH, br s), 5.07 (IH, br s) 

15 MS (m/z) : 456 (M+1) 

(4) (2S)-3-[4- (3-Chloroquinoxalin-2-yl'Oxy)phenyl]-2- ( (2S)-2- 
hydroxy- 3 -phenoxypropylamino) propan-l-ol (60 mg) 

NMR (DMSO-dg, 5): 2.55-2.85 (5H, m) , 3.2-3.5 (2H, m) , 
20 3.75-4.0 (3H, m) , 6.85-6.95 (5H, m) , 7.2-7.4 (6H, 

m) . 7.65-7.8 (3H, m) , 7.95-8.05 (IH, m) 

(5) (2S) -3- [4- (B€n20thiazol-2-yloxy)phenyll -2 - { (23) -2- 
hydroxy-3Tphenoxypropylamino) propan-l-ol (90 mg) 

25 NMR (DMSO-dg, 6): 2.55-2.9 (5H, m) , 3.15-3.45 (2H, m) , 

3.75-4.0 (3H, m), 6.85-7.0 (3H, m) , 7.2-7.5 {8H, 
m) , 7.65-7,7 (IH, m) , 7.85-7.95 (IH, m) 

(6) (2S) -2- ( (23) -2-Hydroxy-3-ph€noxypropylcmano) -3- [4- 

30 ( i i , 7 jn6phthyridin-8-yIoxy)phenyl]propan-l-ol (57 mg) 

NMR (DMSO-dg, o) : 2.5-2.9 (5H, m) , 3.15-3.6 (2H, m) , 
3.8-4.G5 (3H, m) , 6.85-7.0 {3H, m) , 7.12 (2H, d, 
J=8.5H2), 7.2-7.35 (4H, m) , 7.57 (IM, 6, J=5.7H2), 
7.85 (IH, ABq, J=4.2, 8-3Hz), S . CO (IH, d, 

35 j=5.6H2), 8.44 (IH, AEq, J=1.7, 8.4H2), 9.05 (IH, 
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(7) (25) -2- ( (2S) -2-hycroxy-3-phenoxyprcpylamino) -3-{4-t^-nit 
roquinolin-4-yloxy) phenyl ] propan-l-ol (80 tng) . 

5 NMR (DMSO-dg, 6): 2.55-2.85 (5H, m) , 3.2-3.5 (2H, -m) , 

3.7-4.0 (3K, m), 6.73 (IH, d, J=5.3H2). 6.8S-7.0 
(3H, m), 7.2-7.35 (4H, m) , 7.40 (2H, d, J=8.5H2), 
8.25 (IH, d, J=9.3Hz), 8.55 (1.H, ABq, J=2.6, 
-■ 9.3H2), 8.85 (IH, d, J=5.3Hz), 9.15 (iH> <1, • 

10 J=2.6Hr.) 

(8) 2 (S) -2- [ (2S) -2-hydrcxy-3- (phenoxy ) propyiamino) -3- ( 4- ( iso 
quinoiin-l-yloxy) phenyl 1 propan- i-ol (67.2 mg, 49%) as a 
yellow crystalline solid. 

15 IR (KBr): 3408, 1628, 1597, 1570, 1496, 1375, 1246, 

1221 cm~l 

NMR (CDCI3, 6): 2.17, 2.70-2.89 {5H, m), 3.48 (IH, -dd, 

J=4.2, IO.8K2), 3.70 (IH, dd, J»3.5, lO.SHz), 3.82- 
3.92 (3H, m) , 6.64-6.94 (3H, m) , 7.16-7.32 (7H, m) , 
20 7.61-7.86 (3H, m) , 7.91 (IH, d, J-b.BHz), 8.43-S.48 

(IH, m) 
MS (m/z) : 445 (M+i) 

(9) 2 (S) -3- [4- (6-chloro-2-methoxyecridin-9-yloxy)phenyll -2- I 
25 (2S) -2-hydroxy-3- (phenoxy ) propylaminojpropan-l-ol (51. ^6 

TTig, 29%) as a yellow solid. 

IR (KBr): 3413, 1631, 1502, 1471, 1417, 1232 cm" ^ 
NMR (CDCI3, 5): 1.98 (3H, br) , 2 .75-2 . 98 -.(-5H, m) , 

3.40-3.65 (2H. m) , 3.61 (3H, s), 3.97 (3H, m) , "6.77 
30" (IH, d, J=S.5H2), 6.86-6.98 (3H, m) , '7 . 10 '(IH, 'd, 

J=6.5H2), 7.36 (IH, d, J=2.7Hz), 7.22-7.30 (2H, m) , 
7.36 (IH, dd, J=1.8, 9.2H2), 7.47 (IH, dd, J=2.7, 
9.5Hz), 7.96 (IH, d, J=9.2Hz), 8.12 (3H, -d, 
J=9.5Hz), 8.22 (IH, d, J=1.9Hz) 
35 MS (m/z) : 559 (M+1 ) 



BNsoociO' «v»o____oo*oseo»i.i.> 



WO00/40SM PCT/JP99/07203 

82 

(10) 2 {S)-3- (4 - (S-bromoisoquinolin-l-yloxy) -phenyl J -2- [ (2S) - 
2-hydro>:y-3- (phenoxy) propylamlno) propan-l-ol <2€.0 mg, 
241) as a yellow solid. 

IR (KBr) : 3419. 1620, 1595, 1585, 1500, 1481, 1358, 
5 . 1244, 121'7 cm"l 

MS (m/z): 523, 525 (M+1) 

(11 ) (3S) -3- [ (2S) -2-hydroxy-3- (phenoxy) propyl amino 1 -2-methyl- 
4- i4- (quinoiin-4-yloxy)phenyl}butan-2-ol (26.7 mg, . 

10 43.1%) as a white solid. 

IR iKBr): 3-123, 1595, 1498. 1248, 1211 cm'^ 
NMF. (CDCI3, 0>: 1.23 (3H, s) , 1.32 (3H. s) , 1.73 (3ii, 
br), 2. '54-3.11 (5H, m) , 3.83-3.93 (3H, m) , 6.53 
(IK, d. J--5.2H7), 6.87 (2H, d. J=V.8K2), 6.96 <1H, 
15 t-iike, J-7.4HZ), 7.15 (2H, d, J-8.4H2), 7,23-7'.21 

(2K, m), 7.36 (2H, d, J-8.4H2), 7.55-7.62 (IH, m) , 
7.73-7.80 (IH, m), 8.10 (IH, d, J=8.4K2), 8.37 (IH, 
d, J=8.3H2), 8.61 (IH, d, J=5.2K2) 
MS (m/z): 473 (M-«l) 

20 

(12) (35) -4- (4- (3-carbamoylpyridin-2-yloxy) phenyl 1-3- ( (2S) -2- 
hycroxy-3- (phenoxy) propyl ami no] -2- (methyl ) butan-2-ol 
(109 mg, 67?) an a white solid. 

IR (KBr): 3469, 1670 {C=0) , 1587, 1419, 1242 cm'^ 
25 NMR (CDCI3, 6): 1.24 (3H, s) , 1.30 (3H, s), 1.73 (3H, 

br), 2.37-12.61 (4H, m) , 3.04-3.11 (IH, m) , 3.50 
(IH, m) , 3.73-3.76 (2H, t.) , 6.00 (IH, br) , 6.73 
(2H, d, j-7.eH2), 6.53 (IH, t-lilce, J=7.'4Hz), 7.10 
. (2H, d, J=8.5H2), 7.19-7.26 (2H, ir,) , 7.35' (2H, d, 
30 J=8..5H7.|, 7:76 (IH, br),'8.13 (IH, dd, J»2".0, 

4.9Hz), 8.63 (IH, dd, J=2.0, 7.6Hz) 
MS (m/2) : 4 66 (M4l ) 

(13) (2S) -1- (is; -2-rr,ethoxy- j- |4- (cuinoIin-^-.yloxyJbenzyl ).6th 
35 ylemino) -3-phenoxypropan-2-cl (46.5 mg, 47%) as 5 yellow 
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solid. 

IR (KBr): 3408, 1693, 1579, 1510, 1311, 1244, 1123 -cm^^ 
NMR (CDCI3, 6): 2.48-2.77 (2H, m) , 2.93-3.00 (IH, m) , • 
3.20 (2H, d, J=5.3Hz), 3.31-5.35 (2H, m) , 3.33 {3H, 
5 s, OMe), 4.25 (2H, d, J=5.1H2), 4.92-4.97 (IH, m) , 
6.54 (IH, d, J=8.4Hz), 6.80-6.99 {6H, m) , 7.23-7.31 
(2H, m), 7.45-7.52 (IH, m) , 7.64-7.72 (IH, m) , 
e. 01-8. 08 (2H, m), 8.69' (IH, d, J=5.3Hz) 
MS {m/zY: 4 59 (M+1) 

10 

Example 33 

Under nitrogen, a solution of 2- [ 4- (2S) - (2-amino-3- 
hydroxypropyl ) phenoxy] nicotinamide dihydrochloride (350 mg), 
(25) -1 , 2-epoxy-3- (2-chlorophenoxy) propane (132 mg) and N,N- 
15 diisopropylethylamine (0.17 ml) in ethanol (10 ml) was 

refluxed for 7 hours. The mixture was evaporated in vacuo. 
The residue was purified by column chromatography on sili'ca 
gel (chloroformrmethancl « 100:1) to give 2- (4- { 3-hydroxy- 
(25) -2- ( (2S) -2-hydroxy-3- (2-chlorophenoxy ) propylamino) - 
20 propyl Iphenoxy) nicotinamide as a colorless powder. 

IR (KBr): 3760-3330, 1747, 1698, 1652, 1540, 1511, 
1421 cm"l 

NMR (DMSO-dg, 6): 2.60-3.30 (7H, m) , 3.80-3.90 (IH, br 

s), 3.90-4.00 (2H, m) , 4.50-4-.60 (IH, m) , 4.50-4.60 
25 (IH, m), 5.05-5.10 (IH, .brs), 6.80-7.40 (9H, m) , 

7.70-7.85 {2H, br s), 8.10-8.15 (2H, m) 
MS (m/z): 472 (M+1) 

Example 34 

30 The following compound was synthesized according to a 

similar manner to that of Exa.mple 33. 

2- (4-( (25) -2- ( (2S)-3- ( 3-chiorophenoxy ) -2 -hydroxy- 
propylamino] -3-hydroxypropyl lphenoxy)nicotinic acid ethyl 
35 ester (450 mc) as a colorless form 
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NMF (CDCI3, 6): 1.40 (3H, t, J^lHz) , 2.60-2.90 (5H, m) , 
3.45 (IH, dd, J=4.5, IIH2), 3.70 (IH, dd, J=3.5, 
liHz), 3.80-3.30 {3H, m) , 4.40 {2H, J^lHz) , 
6.70-7.27 (9H, m) , 8.10-8.28 (2H, m) 
5 MALDI-MS (m/z): 501 (M+1) 

Example 35 

To. a solution of 2- (4- M2S) -2- [ (2S) -3- {3-chlorophenoxy) - 
2-hydroxypropyiamino] -3-hydroxypropyl 1 phenoxy) nicotinic acid 
10 etfiyl ester (32.3 mg) in methanol (1.0 ml) was added with 

aqueous IN sodium hydroxide (0.064 ml), and the mixture was 
stirred at room te.mperature for 2.5 hours. The mixture was 
evaporated in vacuo and the residue was triturated with 
diisopropyi ether to give sodium 2- (4- | (2S) -2- [ (2S) -3- (3- 
15 chlorophenoxy) -2-hydroxypropylamino] -3-hydroxypropyl }- 
phenoxy) nicotinic acid (0.52 g) as a colorless powder. 
IR (KBr): 3360-3380, 1690, 1619, 1380 cm*^ 
NMR (DoOr 6): 2.60-3.00 (5H, m) , 3.45-3.60 (2H, m) , 
3.80-4.10 (3.M, m), 6.80-6.92 (IH, m) , 7.00-7.09 
20 (4H, m), 7.10-7.40 {4H, m) , 7.90-8.05 {2K, m) 

MS (m/2) : 473 (M+l) 



Example 36 

Under nitrogen, a solution of {2R) -2-amino-3- [4- ( 3- 
25 cyanopyridin-2-yloxy)phenyi]propanol dihydrochloride (4.9 g), 
(2S) '3-phenoxy-l , 2-epoxypropane (5.0 g) and N,N~ 
diiscpropylethylamine (4.5 ml) in a mixture of methanol (10 
ml) .and 1,4-dioxane (10 ml) was refluxed for 28 hours. The 
mixture was evaporated in vacuo. The residue was purifi-ed by 
30 " column chxcmatography -on silica gel (cichiorcmethane :m.ethanol 
- 20 : 1 followed by treatment with 4N hydrogen chloride in 
dioxane to give (2R) -3- [4- (3-cyanopyridin-2^yloxy)phenyl] -2- 
( (2S) -2-hydroxy-3"phenoxypropylaminc) propanol hydrochloride 
(1-5 g) . 

35 IR (KBr): 3560-3330, 2240, 1648, 1592, 1492 cm"^ 
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NMR (DMSO-dg, 6): 2.90-3.00 {IH, m) , 3,05-3.€O C&H, ^n) , 
4.00 (IH, J=5.0H2), 4.20-4.30 [IH, m) , 5.48 (IH, 
br s), 5.90 (IH, 6, J'^S.OHz), 6.90-7.05 (3H, m) , 
7.10-7.50 (7H, m), 8.30-8. 45 (2H, m) , 8.70-8.80 
5 (IH, br s) 

MS (m/2) : 420 (M+1) 

Example 37 

To- a solution of {R, S) - 1 2- p- 0-cyeRopyridin-i2-yloxy) 

10 phenyl ] -1-hydroxymethylethyl Icarbami-c acid tert-tutyl ester 

(500 mg) in dioxane (10 ml) was added IN hydrogen chloride in 
dioxane (10 ml) at room temperature, and the solution was 
stirred at the same temperature for 3 hours. The mixture was 
evaporated in vacuo, and the residue was . triturated with 

15 ethyl acetate to give (R, S) -2-amino-3- (3- (3-cyanopyridin-2- 
yloxy) phenyl ]propanol dihydrochloride (415 mg) . Under 
nitrogen, a solution of (R, S) -2'"amino-3- (3- (3-cyanopyridin-2- 
yloxy) phenyl Jpropanol dihydrochloride (415 mg), (2S)-3- 
phenoxy-1 , 2-epoxypropane (192 mg) and N, N-diisoprcpyl- 

20 ethylamine (0.43 ml) in ethanol (10 ml) was refluxed for 7 

hours. The mixture was evaporated in vacuo. The residue was 
purified by column chromatography on silica gel 
(chioroformrmethanol = 100:1), followed by treatment with 4N 
hydrogen chloride in dioxane to give (R,S) -3- (3- (3- 

25 cyanopyridin-2.-yloxy) phenyl] -2- (2-hydroxy-3-phenoxypropyl- 
amino)propanol hydrochloride (174.7 .-ng) as a colorless 
powder. 

IR (KEr) : 3360-3330, 2227, 1690-, 1590,-1425, 1240 cm^^ * 
NMR (DMSO-Cg, 5): 2.80-3.80 (7H, m) , 4.00 (IH, d, 
30 J=5.2H2) , 4.20-4.30 (IH, m) , 5.44 (IK, -brs), 6.90- 

7.00 (3H, m) , 7.10-7.45 (7H, m) , 8.30-8.46 (2H, m) , 

8.70-8.80 (l.H, br s) 
MS (m/z) : 420 (M-^l) 

35 Example 3 8 
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Under nitrogen, a solution of (25) -2-einino-3- (4- ( 3- 
nitropyridin-2-ylo>:y)phenyl Ipropanol hydrochloride (3.1 g), 
{2S) -1, 2-epoxy-3-phenoxypropane (1.43 g) and N/Nr 
diisopropylethyiamine (3.2 mi) in ethanol (30 ml) was 
5 refluxed for 4 hours. The mi.xture was evaporated in vacuo. 
The residue was purified by column chromatography cn silica 
gel (dichloromethanermethanol = 25:1), followed by treatment 
with 4N hydrogen chloride in ethyl acetate and trituration 
with ethyl acetate to give (2S) -2- ( (2S) -2-hydroxy-3- 
10 phenoxypropyiamino) -3- (4- (3-nitropyridin-"2^yloxy) phenyl] - 
propanol (0. 96 g) . 

MS (m/r) : 440 (M+1) 

Examoie 39 

15 To a solution of (2S) -2- ( ( 2S) -2-hydroxy-3-phenoxypropyl- 

amino)-3- [4-(3-nitropyridin-2-yloxy)phenyl Ipropanol (100 mg) 
in dioxane (3 ml) was added 4N hydrogen chloride in dioxane 
{3 ml) at room temperature, and the solution was stirred at 
the same temperature for 3 hours. The mixture was evaporated 

20 in vacuo, and the residue was triturated with diisopropyl 

ether to give (2S) -2- ( (2S) -2-hydroxy-'3-phenoxypropylamino) -3- 
1 4- ( 3-nitropyridin-2-yloxy) phenyl i propane! hydrochloride (80 
mg) . 

NMR. lDM50-dg, 6): 2.'70-3.*?0 (7H, m) , 4.00-4.10 (2H, m) , 
25 4.20-4.30 {IH, m) , 5.50 (IH, br s), 5.60 (IH, br 

s), 6. SO-"?. 00 (6.H, m), ■?.10-'7.40 (8H, m) , 8.50-8.10 
(2H, m) 
MS (m/z) : 440 (M+l) 

30 -Example 4 0 

A mixture of ( (IS) -2-hydroxymethyl-2- ( 4- {3-ni-tropyridin- 
2*yJcxy) phenyl ] ethyl )- (2S) - (2-hycroxy-3^phenoxypr'Cpyl ) - 
carbamic acid tert-butyl ester (100 mg), 10% palladium on 
activated carbon (50% wet, 20 mc) and methanol (2.0 mi) was 

35 stirred at room temperature in the presence of hydrogen at an 
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atmospheric pressure for 1 hoor, and filtered. The filtrate 
was evaporated in vacuo. To a solution of the residue in 
dioxane (3 ml) was added 4N hydrogen chloride in dioxane. (3 
ml) at room temperature, end the solution was stirred at .the 
5 same temperature for 3 hours. The mixture was evaporated in 
vacuo, and the residue was triturated with diisopropyl ether 
to give 3-[4- (3-aminopyridin-2-yicxy)phenyl]-(2S)-2- I |2S)-2- 
hydrcxy-3-phenoxypropylaminc)propanol dihydrochlcride - (€5 mg) 
as a pale yellow powder.. 
10 NMR (DMSO-dg, 5): 2.80-2.90 (IH, m) , 3,10-3.80 {6K, -m) , 

3.90-4.00 {2H, m), 4.25-4.30 (IH, m) , 5.10-5.20 
{3H, br s), 6.90-7.10 (6H, m) , 7.20-7.40 (5H, m) , 
7.60-7.70 (IH, m), 8.55-8.75 (IK, br s) , 9.23-9.50 
(IH, br s) . ^ 

15 MS (m/2) : 410 (M+1) 

Example 41 

Under nitrogen, a solution of 2- [4- ( (25) -2-amino-3- 
hydroxypropyl) phenoxy] nicotinamide cihycrochloride {^00 mg), 

20 (2S)-1, 2-epoxy-3- (4-ben2yloxyphenoxy)propane (284 mg) and 
N, N-diisopropylethylamine (0.57 ml) in ethanol (10 ml) was 
refluxed for 7 hours. The mixture was evaporated in vacuo. 
The residue was purified by column chromatography on silica 
gel (chlorof orm:methanol = 100:1) to give 2- (4- { 3-hydroxy- 

25 (2S) -2- ( (2S) -2-hydroxy-3- (4-ben2yloxyph€noxy ) propylaminol r 
propyl Iphenoxy) nicotinamide (200 mg) as a colorless form. 
MS (m/2) : 544 (M+1) 

Example 42 

30 -A mixture of 2- (4-{.3-hydroxy- (2£') -2- ( (25) -2-hydroxy-3- 

(4-ben2yloxyphenoxy) propylamine] propyl ) phenoxy ) nicotinamide 
(150 mg), 10% palladium on activated carbon (50% wet, 50 mg) 
and methanol (10.0 ml) was stirred at room temperature in the 
presence of hydrogen at an atmospheric pressure for 1 hour, 

35 and filtered. The filtrate was evaporated in vacuo.. The 
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residue was chromatoqraphed. (chloroform-methanol ) ov^r silica 
gel to afford 2- (4-{ 3-hydroxy- (2S) -2- ( (2S) -2-hy<lroxy-3- (4- 
hydroxyphenoxy)propylamino] propyl Iphenoxy) nicotinamide. To a 
solution of 2-(4-{3-hydroxy-(2S)-2-({2S)-2-hydroxy-3-(4- 
5 hydroxyphenoxyjpropylamlno] propyl Iphenoxy) nicotinamide in 

dioxane (20 ml) was added 4N hydrogen chloride in dioxane {10 
ml) at room temperature, and. the solution was stirred at the 
same temperature for 3 hours. The mixture was evaporated in 
vacuo, and the. residue was triturated with diisopropyi ether 
10 to gave 2" (4- { 3-hydrcxy- (2S) -2- [ (2S) -2-hydroxy-3- (4- 

hydroxyphenoxy) propylamine] propyl 1 phenoxy) nicotinamide 
dihydrochloride (7.6'9 g) as a colorless powder. 

IR (KBr): 3760-3330, 1747, 1698, 1650, 1540, 1'513, 
1456 cm*^ 

15 NMR (DMSO-dg, 6): 2.70-2.95 (IH, m) , 3.10-3.90 (8H, m) , 

4.20-4.30 (IH, m), 6.67-6.82 (4H; m) , 7.10-7.40 
(5H, m), 7.78 (IH, br s) , 8. 10-8. 20- {2H, m) , 8. '50 
(IH, br s) , 9. iO (l.H, br s) 
MS (m/z) : 454 (M+l) 

20 

Example 4 3 

Under nitrogen, to a solution of (S) -2-aminc-3- 14- (3- 
hydroxymethylpyridin-2-yloAy ) phenyl ] propen- l-ol 
dihydrochloride (200 mg) in methanol (5 ml) were added N,N- 

25 diiscpropylethylamine (0.25 rr.l) and (S) (2-ben2yloxy-5- 
oxiranylmethoxyphenyl) methanesulf onamice (199 mg) at room 
temperature, and the mixture was refiuxed for 19 hours. 
After removal of the solvent in vacuo, the residue was 
purified by column chromatography on silica gel 

-30 (chloroform: methanol: 28% ammonium hydroxide in water = - - 
80:8:1 to 20:2:1) to give N- [ 2-ben2yiOAy-5- ( (25) -2-hycroxy-3- 
I (IS) r l-hydroxymethyi'2- [ 4- ( 3-hycroxymethylpyr idin-2-yIcxy) - 
phenyl ] ethylaminolpropoxv; phenyl ] methanesulf cnamide (22 -mg) . 
NMR (CDCI3, • 2.6-2.9 (8H, m) , 5.3-4.] (5H, m) , 4.79 

35 (2H, s), 5.02 (2H, s), 6.5-6.75 (2H, m) , 6.85-7.45. 
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(IIH, m), 7.75-7.90 (IH, m) , 7.95-8,00 (IH, m) 

Example ^4 

A mixture of (2-ben2yloxy-5- ( (25) -2-hydroxy-3- { (IS) -1- 
5 hydroxyiTiethyl-2- [4- (3-hydroxyinethylpyridin-2- 

ylcxy) phenyl ] ethylamino) propoxy) phenyl ]methanesulf onemide (20 
mg) and 10% palladium on activated carbon (50% wet, 10 mq) in 
methanol (3 ml) was stirred at room temperature in the 
presence of . hydrogen at an atmospheric pressure for 2 hours. 
10 After filtration, the filtrate was evaporated in vacuo, 
followed by treatment with 4N hydrogen chloride in 1,4- 
dioxane and trituration with hexane to give N- (2"hydroxy-5- 
( (2S)-2-hydroxy-3-i (IS) -l-hydroxymethyl-2" { 4- (3- 
hydroxymethylpyridin-2-ylcxy) phenyl]ethylamino}propoxy) " 
15 phenyl]methanesulf onamide dihydrochloride (6 mg) • 

NMR (DMSO-dg, 6): 2.3-4.0 (12H, m) , 4.1-4.3 (IH, m) , 
4.62 (IH, s) , 6.6-7.4 (8H, m) , 7.8-8.0 <2H, m) 

Example 4 5 

20 Under nitrogen, to a solution of (S) -2-amino-3- (4- (3- 

hydroxymethylpyridin-2-yloxy) phenyl J propan-l-ol 
dihydrochloride (300 mg) in methanol (15 ml) were added N,N- 
diisopropylethylamine (0-38 ml) and (S) - ( 5- (oxiranyl ) - 
methoxypyridin-2-yl] carbamic acid benzyl ester (260 mg) at 

25 room temperature, and the mixture was refluxed for 20 hours. 
After removal of the solvent in vacuo, the residue was 
dissolved in a mixture of saturated aqueous sodium 
hydrogencarbonate and ethyl acetate. After separation, t.he 
organic layer was washed with brine, dried over anhydrous 

30 magnesium sul^fate, and evaporated in vacuo. The*residue was 
purified by column chromatography on silica gel 
(chlorof ormimethancl = 5:1) to give [ 5- ( ( 2£ ) -2-hydroxy-3- 
{ (2S) -l-hydrcxymethyl-2- (3-hydroxymethylpyridin"2^yloxy ) - 
phenyl ] ethylamino}propoxy) pyridin-2-yl ] carbamic acid benzyl 

35 ester (56 mg) . 
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NM'R (CDCi3, 6): 2.6-2.85 m) , 3.4-3.9 (5H, m) , 4.84 

(2H, s), 5.21 (2H, B), 6.9-7.45 (lOH, m) , 7.51 (IH 
s), 7.7-7.8 (2H, m), 7.87 (IH, d, J=9.1H2), 7.9-8.1 
(IH, m) 

5 

Example 4 6 

The following compounds were obtained according to a 
similar manner to that of Example 44. 

10 (1) {2S)-2-( (2S) -3" (6-Aminopyridin-3-yloxy)-2-hydroxy- 
propylamine] -3- [4- (3-hydroxymethyipyri-din-2- 
yloxy) phenyl )propan-l-ol tetrahydrochloride (26 m'g) 
NMR (DMSO-d^, 6): 2.8-3.75 (7H, m) , 3.95-4.05 (2H, m) , 
4.15-4.3 (IK, m), 4.G1 (2H, s) , 7,0-7.2. (4H, m) , 
15 7.33 (2H, d, J=8.5K2), 7.68 (IH, d, J«2.6H2), 7.7- 

8.0 (3H, m) 

(2) N- (2-Hydroxy-5- ( ( IR) - 1 -hydroxy-2- [ ( IS ) -1 -hydroxymethyl- 
2- ( 4-phenoxyphenyl ) ethyl ami no] ethyl ) phenyl ) - 

20 methanesulf onamide hydrochloride (70 mg) 

NMR (DMSO-dg, 6): 2.7-4.1 (lOH, m), 4.6-4.9 (IH, m) , 
6.9-7.5 (12H, m) 

(3) N- [5- ( (IR) -2-1 (IS) -2- [4- (4-Chlorophenoxy)phenyll-l- 
25 hydroxymethylethylamino}-l-hydroxyethyl ) -2- 

hydroxyphenyl ) methanesulf onamide hydrochloride (130 -mg) . 
NMR (DMSO^, 6): 2.8-4.1 (lOH. m) , 4.55-4.9 (IH, m) , 

6.9-7.5 (IIH, m) * . 

30 (4) N- [2-.Hydroxy-5- ( (IR) -l-hydroxy-2- i ( lS).-l-hyd^oxym€thyl- 
2- [4- ( napht halen- 1 - yl oxy) phenyl lethyla.mi no) ethyl) - 
phenyl ]methanesulfonam:de hydrochloride (53 mg) 
NMR (DMSO-d^, 6): 2.7-4.1 (lOH, m) , 4.55-4.9 (IH, m) , 
6.9-7.7 (IIH, m), 7.76 (IH, d, J=8.2H2), 7.9-8.15 

35 (2H, m) 
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Example 47 

The following compounds were obtained according to a 
similar manner to that of Example 45. 

5 (1) 2- { 4- [ (2S) "3-Hydroxy-2- { {2S) -2-hydroxy-3-phenoxypropyl- 
amino)propyl)phenoxy}nicotinic acid ethyl ester {80 mg) 
NMR {CDCi3, 6): 1,40 {3H, t, J=7.1H2), 2.65-2.95 (5H, 
m), 3.4-3.5 (IH, m) , 3.65-3.75 (IH, m) , 3.8-4.0 
(3H, m), 4.42 (2H,, g, J=7.1H2), 6.8-7.35 (12H, m) , 
10 8.15-8.3 {2H, m) 

(2) 4-{ 4- [ (2S) -3-Hydroxy-2- ( (2S) -2-hydroxy-3-phenoxypropyl- 
amino) propyl ]phenoxy)pyridine-2-carbcxylic acid amide 
(21 mg) 

15 NMR (DMSO-dg, 6): 2.5-2.8 (4H, m) , 3.25-3.5 |3H, m), 

3.7-4.0 (3H, m), 6.85-7.45 {IIH, m) , 8.51 (IH, d, 
J=5.6H2) 

(3) 4- (4-{ (25) -2- I (2S)-3- ( 3-Chlorophenoxy ) -2-hydroxypropyl- 
20 amino] -3-hydroxypropyl Iphenoxy) pyridine-2-carboxylic 

acid amide (97 mg) 

NMR (DMSO-d^, 5): 2.55-2.8 {5H, m) , 3.16-3.5 (2H, m) , 
3.75-4.0 (3H, m), 7,85-7.4 (lOH, m) , 8.50 (IH, d, 
J=5.6Hz) 

25 

(4 ) (2S) -2- ( {2S) -2-Hydroxy-3-phenoxypropylamino) -3- (4- 
phenoxyphenyl) propan-l-ol (GO mg) 

NMR (DMSO-dg, 6): 2.6-2.8 {6H, m), 3:2-3.46 (2H, m) , 

3.75-3.95 (3H, m) , 6.B6-7.0 {7H, m) , 7.1-7.45 (7H, 
30 -m) - — _ 

(5) (2S)-3- 14- (4-Chlorophenoxy)phenyl]-2- ( (2S ) -2-hycroxy-3- 
phenoxypropylamino) propan-l-ol hydrochloride (110 mg) 
NMR (DMSO-dg, 6): 2.5-2.85 (5H, m) , 3.15-3.45 (2H, m) , 

35 3.75-3.95 (2H, m) , 4.5-4.65 (IH. m) , 6.85-7.0 (7H, 
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m), 7.15-7.45 (6H, m) 
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(6) (2S) -2- ( (2S)-2-Hyclrcxy-3-phenoxypropylamino)-3-{4- 
(quanolin-2-yloxy)pherjyj )propan-l-ol (60 mg) 
5 NMR (DMSO-dg/ 6) : 2.5-2.9 (5H, m) , 3.2-3.5 (2H, m) , 

3.8-4.0 {3H, m) , 6.85-7.0 (3H, m) , 7.1-7.35 (7H, 
m), 7.45-7.55 (IH/m), 7.6-7.65 (2H, m) , 7.94 (IH, 
d, J==7.9H2), 8.59 (IH, d, J=8.8H2) 

10 (7) (2S) -2- ( (2S) -2-Hydrcxy-3-pheno:<ypropylami-no) -3- (4- 
phenylsulfanylphenyl) propan-l-ol (110 mg) 
NMR (DMSO-dg, 6): 2.5-2.B (5H, m), -3.15-3.4 (2H, m) , 

3.75-3.95 {3H, m) , 6.85-7.0 (3H, m) , 7.2-7.4 (IIH, 
m) 

15 

Example 48 

To a solution of 2- I 4- [ !2S) -3-hydroxy-2- ( (2S) -2-hycir-oxy- 
3-phenoxypropylamino) propyl ] phenoxyl nicotinic acid ethyl 
ester (40 mg) an ethanol { 3 ml ) was added aqueous IN sodium 

20 hydroxide (86 ^li ) at 5**C, and the mixture was stirred at room 
temperature for 12 hours. After evaporation in vacuo, the 
residue was triturated with hexane and dried in vacuo to -give 
sodium 2- i 4- [ (2S) -3-hydrcxy-2- ( (2S) -2-hydroxy-3- 
phenoxypropylaminolpropyl Iphenoxylnicotinate (32 mg) . 

25 NMR (D2O, 5): 2.6-5.1 (5H, m) , 3.5-3. 75 . (2H, m) , 3.9-4.2 

{3H, m), 6.9-7.5 (lOH, m) , 7.9-8.1 {2H, m) 

Example 4 9 

Under nitrogen, to a solution of (S) -2-amino-3- [ 4« 
30 - (pyrimidin-2-yloxy-) phenyl ] pr.cpan-l-ol dihydrochloride (230 
mg) in ethanol (5 ml) were added N, N-diisoprcpylethylamine 
(0,62 ml) and (S) -3-phenoxy- j , 2-epoNypropane (110 -mg) at room 
temperature, and the .mixture was refiuxed for 6 hours. After 
removal of the solvent in vacuo, the residue was dissolved in 
35 a mixture of saturated aqueous sodium hydrogencarfoonate and 
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ethyl acetate. After separation, the organic lay^r was 
washed. with brine, dried over anhydrous magnesium sulfate, 
and evaporated in vacuo. The residue was purified by column 
chromatography on silica gel (chloroform: methanol = 10:1 to 
b 5:1), followed by treatment with 4N hydrogen chloride in 1,4- 
dioxane, trituration with hexane and dryness in vacuo to -give 
|2S) -2- ( (2S) -2-hydroxy3-ph€noxypropylamino) -3-14- {pyrimidin- 
2-yloxy) phenyl )propan-l-ol dihydrochloride (65 mg) . 

NMR (DMSO-d^, . 6) : 2.85-3.0 (IK, m) , 3. 1-3. 75 (6H, m)., 
10 3.9-4.05 ('2H, m) , 4.2-4.35 (IH, m) , 6.9-7.05 (3H, 

m), 7.1-7.45 (7H, m) , 8.64 (2H, d, J=4.8H2) 

Example 50 

The following compounds were obtained according to a 
15 similar manner to that of Example 49. 

(1 ) (2S) -2- ( (2S) -2-Hydroxy-3-phenoxypropylamino) -3- 14- 
(pyra 2in-2-yloxy) phenyl ]propan-l-ol dihydrochloride (36 
mg) 

20 NMR (DMSO-dg, 5): 2.8-3.0 (IH, m) , 3.05-3.7 (4H, m) , 

3.95-4.05 (2H, m) , 4.150-4.35 (IH, m) , 6.9-7.0 {3H, 
m), 7.19 (2H, d, J=8.5H2), 7.25-7.45 (4H, m) , 8.19- 
8.21 (IH, m), 8.38 (IH, d, J=2.7H2), 8.53-8.54 (IH, 
m) 

25 

(2) 2-14- [ (2S)-3-Hydroxy-2- ( (2S) -2-hydroxy- 3-phenoxy- • 
propylamino) propyl ) phenoxy } isonicotinamide 

. dihydrochloride (30 mg) 

NMR (DMSO-dg, 5): 2.8-3.8 (7H, m), 3.95-4.1 (2:H, m) , 
30 4.15-4.3 (IH, m), '6.9-7.05 (3H, m) , 7.13 (2H, d, 

J=8.4H2), 7.25-7.4 (5H, m) , 7.5-7.55 (IH, m) , 8.26 
(IH, d, J=5.2H2) 

(3) 6-14- [ (2S) -3-Hydroxy-2- ( ( 2S ) -2-hydroxy-3-phenoxy- 

35 propylamino) propyl ] phenoxy } nicotinamide dihydrochloride 
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(17 mg) 

NMP, {DMSO-.dg, 6): 2.9-3. S (7H. m) , 4.0-4.35 (3H, m) , 

6.9-'7.25 (6H, m) , 7.25-7.5 {4H, m) , 8.2-8.35 (IH, 
m), 8.55-8.65 (IH, m) 

5 

(4) 6-{4-[ (2S)-3-Hydroxy-2- ( (25) -2-hydroxy-3-phenoxy- 
prdpylamino) propyl ]phenoxy)pyridine-2-carboxylic acid 
amide hydrochloride (7 mg) 

NMR (CD3OD, 5): 2. 95--;. 2 {9H, m) , 4 .25-4 . 4 ( IH, m) , 
10 6.9-8.2 (12H, m) 

(5) 2-(4-{ (2S)-2-( (2S)-3-^3-ChIorophenoxy)-2-hydroxy- 
propylamino) -3-hydroy.ypropyl }phenoxy) isonicotinami'de 
dihydrochloride (100 mg) 

15 mR (DMSO-dg, 6): 2.8-3.75 (^H, m) , 4.0-4.1 (2H, m) , 

4.15-4.3 IIH, m), 6.95-7.2 {5H, m) , 7.3-7.4 (4H, 
m), 7.5-7.55 (IH, m) , S.26 (IH, d, J=S.2H2) 

(6) 6-(A-{ (25) -2- ( (2S)-3-(3-Chlorophenoxy)-2-hydrcxy- 
20 propylamine) -3-hydroxypropyl)phenoxy) nicotinamide 

dihydrochloride (30 mg) 

NMR (DMSO-dg, 6): 2.8-3.8 (7H, m) , 4.0-4.1 (2H, m) , 

4.15-4.3 (IH, m), 6.9-7.2 (7H, m) , 7.3-7.45 (3H, 
m), 8.25-8.35 (IH, m),-8.16 (IH, d, J=2.4H2) 

25 

(7) 6- (4- j (2S)-2- [ (2S)-3- (3-Chlorophenoxy) -2-hydroxy- 
propylamino] -3-hydrcxypropyl )phenoxy)pyridane-2- 
carboxylic acid amide hydrochloride (35 mg) 

NMR (DMSO-dg. 5): 2.6-3.75 (7H, m) , 4.0-4.1 (2H, m) , 
30 - 4.15-4.35 (IH, m)., 6.9-7.5 (lOH, m), -7.77 (IH, d, 

J=7.3H2), 8.02 (IH, d, J=7.7K2) 

(8) 2- (4-1 (2S)-2- ( (2£)-3- (3-Chlorophenoxy) -2-hycroxyprcpyi- 
amino] -3-hydroxypropyl 1 phenoxy) -N-methyl nicotinamide 

35 hydrochloride (70 mg) 
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NMR (DMSO-dg. 6): 2.75-3,75 (lOH, m) , 4.0-4.1 {2H, m) , 
4.15-4.3 (IH, m) , 6.9-7.4 {9H, m) , 8.1-8.2 (2H, m) 

(9) (2S) -2- ( (2S) -2-Hydroxy-3-phenoxypropylamlno) -3- [4- 

(naphthalen-l-yloxy) phenyl ]propan-l-ol hydrochloride 
(140 mg) 

NMR (DMSO-dg, 6): 2.75-3.75 (7H, m) , 3.9-4.05 (2H, m) , 

4.15-4.35 (IK, m), 6.85-7.1 (6H, m) , 7.25-7.65 (7H, 
m), 7,74 (IH, d, J=8.3Hz), 7.95-8.15 (2H, m) 

Example 51 

Under nitrogen, a solution of (S) -2-amino-3- (4- 
phencxyphenyl) propan-l-ol hydrochloride (300 mg), {R)-N-{2- 
benzyloxy-5- (2-iodo-l- (triethylsiiyloxy ) etyhyl] phenyl }- 
methanesulf onamlde (600 mg) and N, N-diisopropylethylamine 
(0.75 ml) in 1 , 3-dimethyl-2-imida2olidinone (5 ml) was 
stirred at 120*C for 60 hours. The resulting mixture was 
poured into saturated aqueous sodium hydrogencarbonate and 
the aqueous mixture was extracted with ethyl acetate. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate, and evaporated in vacuo. To a mixture of 
the residue in 1,4-dioxane (4 ml) was added 4N hydrogen 
chloride in 1,4-dioxane (1 ml), end the mixture was stirred 
at room temperature for 1.5 hours. After evaporation in 
vacuo, the residue was dissolved in a mixture of saturated 
aqueous sodium hydrogencarbonate and ethyl acetate, followed 
by separation. The organic layer was washed with brine, 
dried over anhydrous magnesium .sulfate, and .evaporat»ed. in 
vacuo. The residue was purified by column chr-omatography on 
siTica gel (chlorof ormrmethenol = 20:1 to 10 f 1 ) to give^ N- (2- 
benzyloxy-5- { (IR) -1 -hydroxy- 2- [ (IS) -l-hydroxymethyl-2- (4- 
phenoxyphenyl ) ethyl amino] ethyl ) phenyl ) methanesulf onamide (170 
mg) . 

NMR {CDCI3, 6): 2.6-3.1 (BH, m), 3.35-3.5 (IH, m) , 3.55- 
3.7 (IH, m), 4-55-4.7 (IH, m) , 5.09 (2H, s), 6.9- 
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Example 52 

The following compounds were obtained according to a 
5 similar manner to that of Example 51"; 

(1) N- [2-Benzyioxy-5- (.{lR)-2-l (lS)-2-{«- (4-chlorophenoxy ) - 
phenyl ] • 1 -hydrbxymethylethylainino ) • 1 ~ 
hydroxyethyi ) phenyl imethanesulfonamide (160 mq) • 

10 NMR fDMSO-d^, 5): 2.45-2.8 (5H, m) , 2.88 {3H, s), 3*.15- 

3.^5 (2H, m}, 4.45-4.55 (IH, m) , 5.14 (2H, s), 
6.85-7.6 (16H, m) 

(2) N-I2-Benzyloxy-5- ( (iR)-l-hydroxy-2-! (IS)-l-hydroxy- ' 
15 methyl-2- (4- (naphthalen-l-yloxy)phenyl]ethylamino)-/ 

ethyl ) phenyl ]methanesulfonamide (99 rog) 

NMR (DMSO-dg, 6): 2.5-2.8 (5H, m) , 2.89 {3H, s) , 3.2-3.5 
(2H, m), 4.5-4-6 (IH, m) , 5.13 (2K, s), 6.9-7.85 
(17H, m) , 7.95-6.15 (2H, m) 

20 

(3) N-f2-Benzyioxy-5- ( (lR)-l-hydroxy-2-| ( IS) -1-hydroxy- 
methyl -2- [ 4 - (cuinolin-2-yloxy) phenyl ] ethyl ami no } ethyl ) - 
phenyl ] methanesul fonamide (28 mg) 

NMR {DMSO-dg, 6): 2.5-2.95 (SH, m) , 3.15-3.55 (2H, m) , . 
25 4.45-4.6 (IH, m) , 5.13 (2H, s) , 7.0-7.75 (14H, m) , 

7.85-8.0 (2H, m) , 8.3-8.45 (2H, m) 

(4) N- 12-Ben2yloxy-5- ( (IR) - l-hydroxy-2- i ( IS) -1-hydroxy- 
methyl-2- [ 4- ( quinoi in- 3-yl ox y) phenyl ] ethyl ami no lethyl ) - 

30 - phenyl Imethanesulfonamide (23 -mg) 

NMR (CDCij, 6): 2.7-3.05 (8H, m) , 3.4-3.5 (IH, m) , 

3.65-3.75 (IH, rr.) , 4.55-4.7 ilH, m) , 5.09 (2H, s), 
6.95-7.7 (16H, m) , 8.14 (l.H, d, J=9.5H2), 8.78 (IH, 
d, J-2 . 8H2). 

35 



WO00/4aS60 PCT/JP99/07203 

97 

(5) N- (2-Ben2yloxy-5-{ ( IR) -l-hydrcxy-2- [ ( IS) -i-hydroxy- 
me thy 1-2- (4-phenylsulf anylphenyl ) et hyl amino j^thyl 1 - 
phenyl )methanesulfonamide (S6 mg) 

NMR (CDCI3, 5): 2.65-3.05 (8H, m)., 3.3-3.5 (IH, m) , 

3.55-3.7 (IK, m), 4.55-4-.7. {IH; m) , 5.10 (2H, s), 
6.97 (IH, d, J=8.4H2), 7.1-7.5 (16H, m) 

Example 53 

A mixture of N- (2-benzyloxy- 5- ( *( IR) -l-hydroxy-2-1( IS ) -1- 
hydroy.ymethyl-2 - [4 - (cuinol in-2-yloxy ) phenyl ] e^thylamino | - 
ethyl } phenyl Jmethanesulfcnamide (25 mc) and 10% palladium on 
activated carbon (50% wet, 10 mg) in methanol (3 ml) was 
stirred at room temperature in the presence of hydrogen at an 
atmospheric pressure for 3.5 hours. After filtration, the 
filtrate was evaporated in vacuo, end the residue was 
purified by preparative thin layer chromatography ^silica 
gel, chlorof orm:methanol = 5:1) to give N- [2-hydroxy-5- ( (IR) - 
l-hydroxy-2-" { (IS) -l-hydroxymethyl-2- [4- (quinolin-2-yloxy) - 
phenyl lethylaminolethyl) phenyl Imethanesulfonamide (7 mg) . 

NMR (DMSO-dg, 5): 2.5-2.95 (5H, m) , 2.93 (3H, s), 3.15- 
3.6 (2H, m), 4.45-4.6 (IH, m) , 6.85 (IH, d, 
J=8.2Hz), 6.95-7.35 (7H, m) , 7.45-7.55 (IH, m) , 
7.6-7.75 (2H, m) , 7.94 (IH, d, J==7.8Hz), 8.39 (IH, 
d, J=8.8H2) 

Example 54 

Under nitrogen, to a stirred solution of (5) -2-amino-3- 
[4- (qurnolin— 3-yloxy) phenyl }propan-l^ol* dihydrochioride <200 
mg) in ethanol (5 ml) was added sodium methoxide (2-8% in 
methanol, 0.21 ml) at 5'*C. After 15 minut-es, a solution of 
(S) -3-phenoxy-l , 2-epoxypropane (82 mg) in ethanol (1 ml) was 
added and the mixture was refluxed for 7.5 hours. The 
reaction mixture was evaporated in vacuo. The residue was. 
purified by column chromatography on silica -gel 
{chloroform:methanol = 20:1 to 10:1) to give (2S ) -2- ( (2S) -2- 
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hy-droxy-3*phencxypropylamino} -3- ( 4- (quinoiin-3-yicxy )*phenyl 1 - 
propan-l-ol {110 mg) . 

NMR (DMSO-dg, 0): 2.55-2.85 (5H, m) , 3.2-3.5 (2H, m) , 
3.75-4.0 (3H, m) , 6.85-6.95 (3H, m) , 7. 05 (2H, d, 
5 J=6.4Hz), 7.2-7.35 (4H, m) , 7.5-7.75 (3H, .m), 7.85- 

7.9 (IH, m), 8.02 (IH, d, J=8.3H2), 8.79 (IH, d, 
J=2. 8H2) 

Example 55 

10 A mixture cf N- [2-ben2ylcxy-5- ( (IR) -l-hydroxy-2- • ; IS) -1- 

nydroxymet:hyl-2- [ 4- {quinoi in-3-yloxy ) phenyl ]-ethylamino} - 
ethyl ) phenyl ]methanesulfonamade (20 mg) and 101 palladium on 
activated carbon (50% wet, 10 mg) in methanol (3 ml) was 
stirred at room temperature In the presence of hydrogen at an 
15 atmospheric pressure for 2 hours. After filtration, the 

filtrate was evaporated in vacuo and dried in vacuo to give 
N- (2-hydroxy-5- ( ( IR) -l-hydroxy-2- { ( IS) - l-hyxJroxymethyl-2- [4- 
(quinolin-3-yloxy) phenyl ) ethylami no } ethyl ) phenyl ] me thane- 
sulfonamide (11 mg) . 
20 NMR (DMSO-dg, 5): 2.6-3.85 (lOH, m) , 4.85-4.9 (l.H, m) , 

6.85-7.3 (6H, m) , 7.36 (2H, d, J=Q.bHz), 7.55-7.75 
(2K, m) , 7.80 (IH, d, J=2.7H2), 7.91 (IH, d, 
J=7.1H2), 8.04 (IH, d, J=8.2H2), 6.78 (IH, d, 
J'=2.8H2) 

25 

Example 56 

The following compound was obtained according to a 
- similar manner to^xhat of Preparation 50. 

30* '4-(4- i (2S) -2- [Benzyl- ( ( 2S ) -2-hydroxy-3-phencxypropyl ) - 

amino] - 3-hydroxypropyl } phenoxy ) cuinoline-7-carboxylic 
acid ethyl ester (39 mg) 

NMR (CDCI3, 5): l.''i6 (3H, t, J = 7.1H2), 2.6-3.3 (5H, m) , 
3.55-4.0 (7H, m), 4.4B (2H, J=7.1K2), 6.59 (LH, 
35 d, J=5.2H2), 6.84 (2H, d, J=7.eH2), 6.96 (IH, t. 
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J=7.4H2), 7.11 {2H, d, J=8 . 5H2) , 7 . 2-7 . 4 iSH, m) , 
8.18 (IH, ABq, J=1.6, 8.7H2), 8.42 (IH, d, 
J=8.7H2), 8.72 (IH, d, J==5.2K2); 8,82 (IH, d, 
J=1.4H2) 

5 

Example 57 

Under nitrogen, a solution of (2S) -2- lben2yl ( ^2R) -2- (4- 
ben2yloxy-3-nitrophenyl ) -2-hydro>:yethyl Janiino H3-^ (4- {pyridin- 
2-yloxy) phenyl ]propan-l-oI~ (210 mg) and (R) ^2- (i?-"ben2yloxy-3- 
10 nitrophenyl ) oxirane (170 mg) in ethanoi (5 ml) was refluxad 
for 15 hours. After removal of the solvent in vacuo, the 
residue was purified by column chromatography on sili-ca -gel 
(chlorof ormiethyl acetate = 20:1 to 5:1} to give {2S)-2- 
(benzyl | (2R) -2- {4-ben2yloxy-3-nitrophenyl ) T2-hydfoxyethyl ] * 
15 amino I -3- (4 - (pyridin-2-yloxy) phenyl ]propan-l-.ol (190 mg) . 

NMR {CDCI3, 6): 2.55-3.0 (4H, m) , 3.1-3.3 {IH, m) , 3.55- 
3.95 (4H, m), 4.35-4.5 (IH, m), 5.20. (2H, s) , -6.85- 
7.5 (i8H, m), 7,65-7.75 (2K, m) , 8.15-8.2 (IH, m) 

20 Example 58 

To a solution of (2S) -2-{ben2yl [ (2R) -2-'(4-b€n2yloxy-3- 
nitrophenyl) -2-hydroxye thy 1 ] amino) -3- (4- (pyridin-2-yloxy) - 
phenyl ]propan-l-ol (170 mg) in a mixture of ethanoi (3 toI) 
and water (1 ml) were added powdered iron (48 mg) and 

25 " ammonium chloride (8 mg) at room temperature, and the mixture 
was refluxed for 80 minutes. Insoluble .materials were 
filtered off. The filtrate was evaporated .in vacuo. The 
residue was dissolved Into* a mixture of^ saturated aqu'ebus 
sodium hydrogencarbonate and ethyl acetate. After 

30 separation, the organic layer was dried over anhydrous 

magnesium sulfate, evaporated in vacuo and dried in vacuo to 
give (2S) -2- I ( (2R) -2- (3-amino-4-ben2yloKyphenyl ) -2-hydroxy- 
ethyl ] ben2ylamino) -3- [4- (pyridin-2-ylcxy) phenyl ]propan-l-ol 
(160 mg) . 

35 NMR (CDCI3, 5): 2.5-2.65 (IH, m) , 2:7-3.0 (3K, m) , 
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3.05-3.25 (IH, m), 3.5-4.0 {AH, m) , 4.4-4.5 (IH, 
m), 5.06 (2H, s) , 6. 5-"?. 5 (i9H, m) , 7.6-7.7 (IH, 
m), B. 2-8. 25 (IH, m) 

5 Example 59 

Under nitrogen, a solution of (2S) -2-{ [ (2R) -2- (3-<amino- 
4 -benzyl oxyphenyl ) -2-hydroxyethyl ] benzyl amino } -3- [ 4- <pyridin- 
2-yloxy ) phenyl ] propan-l-ol (76 mg), methanesulfonyl chloride 
(11 nD and pyridine (16 jil ) m -dichloromexhane (5 ml) ^ was 
10 stirred at 5'C for 140 minutes. The resulting mixture was 

. poured into water and the aqueous mixture was extracted with 
ethyl acetate. The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography on 
15 silica gel (chlorcf ormrmethanol = 20:1) to give N- | 5- [ ( IR) -2- 
{ benzyl- ( ( IS) -l-hyGroxymethyl-2- [4- (pyridin-2-yloxy) phenyl ) - 
ethyl ) amino) - 1-hydroxyethyl ] -2-benzyloxyphenyl ) - 
methanesulf onamide (68 mg) . 

NMR (CDCI3, 6): 2.5-3.15 (8H, m) , 3.4-3.5 (2H, m) , 
20 3.7-3.95 (2H, m) , 4.52 (IH, d, J=6.6Hz), 5.09 (2H, 

s), 6.7-7.5 {19H, m), 7.6-7.7 (IH, m) , 8.15-8.2 
(IH, m> 

Example 60 

25 The following compound was obtained according to a 

similar manner to that of Example 55. 

^ -N_-|2-Hydrcxy-5" ( (IR) Tl-.hydroxy-2--{ (IS) -l--hydroxyme^^yl- 
.2- [ 4- (pyridin-2-yloxy ) phenyl ] ethyl amino ) ethyl ) phenyl ] - 
30 methanesulf onamide (27 mg) 

NMR {DMSC-d^, O) : 2.7-3.7 {lOH, m) , 4.85-4.55 (IH, m) , 
6.9-7.4 (9H, m), 7.8-7.9 (IH, m) , 8.1-8.2 (IK, m) 

Example 61 

35 The following compounds were obtained according to a 
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similar manner to that of Example 53. 



(1) A-{^-l (2S) -3-Hydroxy-2- ( (2S) -'2-hydrGxy-3-phenoxypropyl- 
amino) propyl]phenoxy)quinoline-7-carboxylic acid ethyl 

5 ester (26 mg) 

NMR (DMSO-dg, 5): 1.40 (3H, t, J=7.1H2), 2.55-2.9 (5H, 
m), 3.1--3.5 (2.H, m) , 3.7-4.0 {3H, m) , 4.42 (2H, c, 
J=7.-0H2) / 6.66 (IH, d, J=5.1H2), 6.9-7.0 (3H, m) , 
- " 7.35-7.45 (6H, m) , 6.13 {IH, ABc, J=l . 5, -8 . 7K2) , 
10 8,44 (IH, d, J=8.7H2), 8.60 (IH, m) , B.76 (IH, 

J=5.2H2) 

(2) 4- I 4- ( (25) -3-Hydrcxy-2- { (2S) -2-hydroxy-3-phenoxypropyl- 
amino) propyl ] phenoxy)quinoline-7-carboxylic acid amide 

15 (15 mg) 

NMR (DMSO-dg, 6): 2.55-2.85 {5H, m) , 3.15-3.5 {2H, m) , 
3.75-4.0 (3H, m), 6.61 (IH, d, J=5.1.H2), 6.9-7.0 
(3H, n), 7.15-7.4 (5H, m) , 8.09 (IH, ABq, J=1.6, 
e.7H2), 8.25-8.4 (2H, m) , 8.57 (IH, c, J=1.4H2), 

20 8.72 {IH, d, J=5.2Hz) 

Example 62 

To a solution of 4-< 4- ( (2S) -3-hydroxy-2- { (2S) -2-hydroxy- 
3-phenoxypropylamino) propyl Iphenoxylquinol ine-7-carboxy lie 
25 acid ethyl ester (21 mg) in ethanol (3 ml) was added IN 

aqueous sodium hydroxide "(41 \xM) at room temperature, and the 
mixture was stirred at the same temperature for 1 hour. The 
- reaction -mixture was- evaporated^-in vacuo. The residue was • 
triturated with hexane and dried in vacuo to give sodium 
30 4- { 4- ( (2S) -3-hydroxy-2- ( (2S) -2-hydroxy-3-phenoxypropylamino) - 
propyl ]phenoxy)quinoline-7-carboxylate (14 mg) . 

NMR (DMSO-dg, 6): 2.55-2.9 (5H, m) , 3.1-3.5 (2H, m) , 

3.7-4.0 (3H, m), 6.5-6.55 (IH, m> , 6.85-6.95 (3H, 
m), 7.1-7.5 (6H, m) , 8.1-8.8 {4H, m) 

35 
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ExamPie 63 

Under nitrogen, to a solution of 4- { (2S) -2- [benzyi- 
{ (2S) -2-hydroxy-3-phenoxypropyI) amino] -3-hydro:<ypropyl 1- 
phenol (150 mg) in dimethyl sulfoxide (5 ml) was added 
5 potassium tert-butoxide (41 mg) at room temperature, and the 
mixture was stirred at the same temperature for 30 minutes. 
To this one was added 4*chlcroquinoline*7-carboxylic acid 
amide -(76 mg) , and the mixture was stirred at 100**C for- 3.5 
hours. The resulting mixture was poured into water. and the 
10 cqueous mixture was extracted with ethyl acetate. The 

organic layer was washed with brine, dried over anhydrous 
magnesium sulfate, end evaporated in vacuo. The residue was 
. purified by column chromatography on silica gel 

ichlorof ormrmethanol = 100:3 to 20:1) to give 4- (4- ( (2S) -2- 
15 I benzyl- ( (2S) -2-hydroxy-'3-phenoxypropyl ) amino) -3-hydroxy- 
propyl Iphenoxy) quinoline-7-carboxylic acid amide (44 mg) . 

NMR (CDCI3, 6): 2.6-3.35 (5H, m) , 3.5-4.1 (7H, m) , 6.60 
(IH, d, J=5.2H2), 6.8-6.9 (2H, m) ; 6.96 (IH, d, 
J=7.3Hz), 7.10 (2H, d, J=«.5H2), 7.2-7.4 (9H, m) , 
20 8.09 (IH, ABq, J«=i.6, B.9H2), 8.45-8.55 (2H, m) , 

8.71 (IH, d, J=5.2H2) 

Example 64 

Under nitrogen, to a solution of (2-ben2yloxy-5- I (IR) - 
25 l-hydroxy-2- [ ( IS) -1 -hydroxymethyl-2" ( 4-phenylsulf anylphenyl ) - 
ethyiamino) ethyl 1 phenyl ) methanesul fonamide (90 mg) in 
dichloromethane ( 5 ml ) was added dropwise boron tribromide 
(IM -in dichloromethane., 1..2 ml}, at S^'C, ..and the mixtur-e wes 
stirred at the same temperature for 20 minutes. The reaction 
30 mixture was poured into ice-ccld water, and the aqueous 

mixture was extracted with ethyl acetate. The organic layer 
was dried over anhydrous magnesium sulfate and evaporated in 
vacuo. To the residue was added 4N hydrogen chloride in 1,4- 
dioxane in order tc decompose the boran complexes, followed 
35 by evaporation in vacuo. The residue was dissolved into a 
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mixture of saturated aqueous sodium hydroqencarbon«te and 
dichloromethane . After separation, the organic layer was 
dried over anhydrous magnesium sulfate and evaporated in 
vacuo. The residue was purified by preparative thin layer 
chromatography (silica eel, chloroformrmethanol = 5:1) to 
give (2-hydroxy-5-{ (IR) -l-hydroxy2- [ ( IS ) -1-hydroxymethyl- 
2" ( 1-phenylsulf anylphenyi ) ethylamino] ethyl ) phenyl )methane- 
sulfonamide (4 mg) . 

NMR (CD3OD, 6): 1,9-2.1 (2H, m) ,-2 . 65-3 . i (6H, m) , 

3.3-3.7 (2H, m), 4.55-4.75 (IH, m) , 6.86 (IH, d, 

J=8.2H2), 7.05-7.4 (IIH, m) 

Example 65 

To a solution of (S) -2-amino-3- (4- {quinolin-4-yloxy) - 
. phenyl ]propan-l-ol dihydrochloride (916 mg, 2.49 mmol) in 
ethanol (18 ml) was successively added (S) -3-phenoxy-l, 2- 
epoxypropane (374 mg, 2.49 mmol) and diisopropylethylamine 
(2.17 ml, 12.5 mmol) at room temperature end the whole was 
refluxed for 11 hours. After cooling to room temperature, 
the solvent was evaporated and the residue was dissolved iri 
ethyl acetate (20 ml). The solution was washed with water 
(20 ml X 2), brine (20 ml x 1), dried (magnesium sulfate), 
and evaporated to give a crude oil (995 mg). The crude oil 
was chrom'atographed on a 50 g of silica gel (eluent: 
chloroform/methanol- = 9/1) . to, give (2S) -2- [ (2S) -2-hydroxy-3- 
phenoxypropylamino] -3- [4- (quinolin-4-ylcxy ) phenyl ] propan-l-ol 
(306 mg, 28%) as a white solid. 

-IR (KBrl;«.3421 (br, -OH> -NH), iSOO, 1250, 1-2-13 .cm" ^ 

NMR (CDCI3, 5): 2.02 (3H, br), 2.80-3.06 (5H, m) , 3.47 
(1H; dd, J=5.l/ II.OH2), 3.72 {IH, dd, J=3.7, ' " " 
II.OH2), 4.01 (3H, m) , 6.54 (IH, d, J=5.2H2), 6.89- 
7.00 (3H, m), 7.13 (2H, d, J=8.4H2), 7.26-7.33 (4H, 
m), 7.55-7.81 (2H, m) , 8.10 (IH, d, J=8.4H2), 8.36 
(IH, d, J=7.5H2), 8.65 (IH, d, J=5.2H2) 
MS: 4 45 (M+1) 
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Example 66 

A solution of (S) -2-amino-3- {4- (imi^azod , 2-a)Tpyri<Jin-5- 
yloxy) phenyl )propan-i-ol (313 mg, 1.10 mmol) and <S)-3- 
phenoxy-l, 2-epoxypropane (198 mc, 1.52 mmol) in -et hand ("6.0 
5 ml) was refluxed for A hours- After cooling t-o room 

temperature, the solvent was evaporated and the residue was 
dissolved in ethyl acetate (20 ml). The solution was washed 
with water .(20 ml x 2), brine (20 ml-.x 1), dried (magnesium 
sulfate), and evaporated to give an. orange oil."^ The oil was 
10 chromatocraphed on a 50 g of silica gel (eluent: 

chlorof orm/methanol = 95/5) to give a pale yellow oil (134 
mg) . Further purification was performed by a recycling 
preparative HPLC equipped with a GPC column (eluent; 
chloroform) to give 2 (S) -2- [ (2S) -2"hydroxy-3-phenoxypropyl~ 
15 amino] -3-14- (imidazo [1 , 2-a] py ri din- 5-ylbxy) phenyl ]propan-l-ol 
(67.5 mg, 14%) as a pale yellow oil. 

MS:. 434 (M+1) 

Example 67 

20 To a solution of 2 (£) -2-- ( (25) -2^hydroxy-3-phenoxypr<5pyl" 

amino] -3^ [ 4- (imidazo ( 1 , 2-a] pyri din- 5-yloxy) phenyl ] propan-l-ol 
(63.6 mg, 0.147 mmol) in dioxane (1 ml) was added 4N hydrogen 
chloride in dioxane (1 ml) and the solution was stirred at 
room temperature for 1 hour. The solvent was removed by 

25 evaporation and the residue was dissolved in water (10 ml).: 
The aqueous, solution was lycphilized to give 2 (S) -2- ( (2S) -2^ 
hydroxy-3-phenoxypropylamino] -3- I 4- (imidazo ( 1 , 2-a]pyrrdin.-r5- 
yloxy) phenyl ]propan-l-ol dihydrochioride (50..4.mq, ':68%).^as-a 
*pale yellow solid . 

30 * MS: 434 |M^CH1-Ci*"^ ) 

Example 6:8 , 

To a solution of N- [ 2-ben2ylcxy" 5- ( ( 1 R) -2- [ ( IS) -2- 
hydroxy^ 1 - ( 4- (imidazo (1,2-5] pyridin-5-yloxy) benzyl ] ethyl ^ 
.35 amino] -1* ( triethylsilyicxy ) ethyljphenyl ]methanesulf onami-de 
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(137 mg, 0.191 nunoi) in tetrahydrof uran (1.4 mi) was added a 
solution of tetrabutylammoni'jm fluoride in tetrahydrof uran 

(l.OM solution, 0.2 ml, 0.2 mmol) at f-oom temperature and the 
mixture was stirred at the same temperature for A hours. The 
5 reaction mixture was diluted with ethyl acetate (10 ml) and 
washed with water (10 ml x 1), brine (10 ml x 1), dried 

(magnesium sulfate), and evaporated to give a yellow past-e 

(119 mg) . The crude oil was chroma tographed on a 50 g of 
silica^gel (eluent: chlcroform/methanol = 98/2 to 95/5) to 
10 give N- {2-ben2yloxy-5- [ (IR) -l-hydroxy-2- [ (IS) -2-hydroxy-l- ( 4- 

(imidazo [ 1 , 2-a] pyridin-5-ylo.xy) benzyl ) ethylaminol ethyl ] • 
phenyl Jmethenesulfonamide (74.0 mg, 64%) as a pale yellow 
paste- The product was used immediately in the next step. 

15 Example 69 

A mixture of N- (2-ben2yloxy-5- [ (IR) -l-hydr<5xy-2- [ (IS) -2- 
hydroxy-1- ( 4- ( imidazo ( 1 , 2-a ) pyridin-5-yloxy) benzyl ] - 
ethylamino] ethyl] phenyl Jmethanesulfonamide (74.0 mg, 0.124 
mmol), palladium (10% on activated carbon, 50% wet, 50 mg) 
20 and methanol (4.0 ml) was hydrogenated (1 atm) for 90 

minutes. The catalyst was removed by filtration using Celite 
and washed with methanol. The filtrate was concentrated in 
vacuo to give N- [2-hydroxy-5- ( (IR) -l-hydroxy-2- [ (IS) -2- 
hydroxy-1- (4* (imidazoll, 2-a]pyridin-5-yicxy)benzyl]- 
25 ethylamino]ethyl Iphenyllmethanesulf onamide (50.8 mg, 81%) a^ 
a white solid. 

IR (KBr) 3423, 1502, 1153 cm"l 
MS.:.. 5I3 ,(M+1}_, 

30* ' Example 7 0 

To a solution of (S) -2- ( 4- (2-amino-3-hydroxypropyl ) - 
phenoxyl -N, N-dimethylnicotinamide hydrochloride (439 mc, 1.13 
mmol) in ethanoi (8.0 ml) were successively added 
diisopropylethylamine {4S2 ^1, 2.S2 mmol} and (S}-2-(3- 

35 chlorophenoxymethyl ) oxirane (250 mg, 1.35 mmol) at r<5om 
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temperature. The solution was refluxed for 2 hours. After 
cooling-- to room temperature, the solvent was evaporated and 
the residue was dissolved in ethyl acetate (20 ^nl). The 
solution was washed with water (20 ml x 2), brine (20 ml x 
1), dried (magnesium "sulfate), and evaporated to -give a* 
yellow oil (460 mg) . The crude oil was chromatographed on a 
14 g of silica gel (eluent: chiorof orm/methanol = 95/5 to 
9/1) to give 2~f4-[2-( (2S)-3- (3-chlorophenoxy) -2-- (hydroxy) - 
propylaminol*3-hydr.oxypropyl JphenoxyJ -N, N- 
dimethylnicotmamide (160 mg, 26%) as a white foam. 
IR (KBr;: 3425, 1626, 1593, 1419 cm'^ 

NMR (CDCI3, 6): 2.06 (3H, br) , 2.64-2.86 (5H, m), 3.04 
(3H, s), 3.15 (3H, s), 3.46 (IH, dd, J=4.3, . 
10.7Hz), 3.68 (Hi, dd, J-3.5, 10.7H2), 3.72-3.88 
(3H, m), 6.7*1 MH, dd, J=2.3, 8..3H2), 6.85-7,26 
(8H, m) , 7.75 (IH, dd, J=1.8, 7.4H2, Ar.H) , 8.12 
(IH, dd, J=1.8, ;5.0H2) 
MS: 500 (M+1) 

.20 Example 71 

To a solution of (S) -2~amino-3- ( 4- (-quinolin-4-yloxy) - 
phenyl ] propan-l-ol dihydrochlcr ide (441 mg,. 1.. 20 mmol ) in 
1 , 3^dimethyl-2-imida2olidanone (4.5 ml) were successively 
added (R) -N- ( 2-ben2yloxy'5-(2-icdo-i- (triethyisilyloxy) - 

25 ethyl )phenyl jmethanesulfonamide (809 mg, 1,44 mmol) and 

diisopropylethyiamine (836 pi, 4.80 mmol) and the mixture was 
stirred at lOC^C for 28 hours. After cooling to room 
temperature, the mixture -was diluted with ethyl acetate (20 
ml) and washed with water (20 ml x 2), brine (20 ml x 1), 

30 -dried ^magnesium sulf ate) r end evaporated to give- a- -yellow 

. oil (736 mg) . The oil was dissolved in t etrahydrof uran (7.0 
ml), and a solution of tetrabutylammonium fluori-de in 
tetrahydrofuran (l.OM, 1.44 ml) was added dropwise to this 
solution at room temperature. After stirring for 1 hour, the 

35 mixture was diluted with ethyl acetate (20 ml), wa-shed with 
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water (20 ml x 2), brine (20 ml x 1), dried (magnesium 
sulfate) and evaporated to give a yellow oil (656 mg) . Th€ 
crude oil was chromatographed on a 50 g of silica gel 
(eluent: chlorof orm/methanol « 97/3 to 95/5 then 9/1) to give 
N- {2-ben2yloxy-5- [ ( IR) -l-hydroxy-2- [ (IS) -2-hydroxy-l- 
(quinolin-4-yloxy ) benzyl ] ethylaminol ethyl ] phenyl ] methane- 
sulfonamide (24.3 mg, 3.3%) as a pale yellow paste. The 
product -was -immediately used in the next step. 

Example 72 

A mixture of N- [2-ben2yloxy-5- ( (IR) -l-hydroxy-2- [ (IS) -2- 
hydroxy- 1- (4- ( quinol in- 4 -yloxy) benzyl ] ethylaminol ethyl ] - 
phenyl Imethanesulfonamide (24,3 mg, 0.0396 mmol), palladium 
(10% on activated carbon, 50% wet, 20 mg) and methanol (2.0 
ml) was hydrogenated (1 atm) at room temperature for 2 hours. 
The catalyst was removed by filtration using Celite and 
washed with methanol. The filtrate was conce.ntrated in vacuo 
to give N- I2-hydroxy-5- [ (IR) -l-hydroxy-2- [ (IS) -2-hydroxy-l- 
(4- (quinolin- 4 -yloxy) benzyl] ethylamino] ethyl ] phenyl] methane- 
sulfonamide (20.0 mg, 97%) as a colorless paste. 

IR (KBr): 3423, 1618, 1591, 1504, 1306, 1151 cm'^ 

MS: 524 (M+1) 

Example 73 

To a suspension of (S) -2-.amino-3- [4- (7-chioroquinolin-4- 
yloxy)phenyl]propan-l-ol hydrochloride (480 mg, 1.19 mmol) in 
ethanol (10 ml) were successively added diisopropylamine 
(O.Sra ml,„ 2.97 mmol) and XS) -3-phenoxy-l , 2-epoxyprppane (197 
mg, 1.51 mmol) at room temperature and the solution was 
refluxed for 2.5 hours. After cooling to room 'temperature,- 
the solvent was removed by evaporation end the residue was 
suspended in ethyl acetate {50 ml). The mixture was washed 
with water (50 ml x 1) , brine (50 ml x 1) , dried (magnesium 
sulfate), and evaporated to give a yellow oil (480 mg) . The 
crude oil was chromatographed on a 50 g of silica gel 
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(eluent: chlorcf orm/methanoi = S5/5} to -give Z-CS) -3- [ 4- ( 7- 
chloroquinolin-4-yloxy)phenyl ] ^2- ( (2S) -2 -hydroxy- 3- (phenoxy) - 
propylamino)propan-l-ol (176 mg, 31%) asa white solid. 

IR (KBr): 3381, 1612, 1587, 1570, 1495, 1246, 1211 cm"^ 
5 NMR (CDCI3, 6): 2.02 (3K, brs}, 2.78-3.02 (SH, m) , 3.47 

(IH, dd, J=5.0, IO.8H2), 3.71 (IH, dd, J=3.3, 
IO.8H2), 4.01-4.05 (3H, m), 6,52 (IH., d/j=5,2H2), 
6.89-7.00 (3H, m) , 7.25-7.:33. (4H, m), 7.53 (IH, .dd, 
J=2.0, 8.9H2), 8.09 (IH, d, J-2.0H2)', 8.30 {IH, d, 
10 J=8.9Hz), 8.64 (IH, d, J=5.2H2) 

MS (m/2)': 479 (M+1) 

Example 7 4 

To a suspension of (S) -2-amino-73- [ 4- (7-chloroquino.lin-4- 
15 yloxy) phenyl ]propan-l-ol hydrochloride. {400 mg, 1.10 mmol) in 
ethanol (10 ml) was added successively diisopropylethylamine 
(0.433ml, 2.49 mmol) end (R) -2- (3-chlorophenyl) pxirane (154 
mg, 0.996 mmol) and the mixture was refluxed for 9 hours. 
After cooling to room temperature, the solvent was removed by 
20 evaporation and the residue was suspended in ethyl acetate 
(20 ml). The suspension was washed with wat-er (20 ml x 2 ) , 
brine (20 mi x 1), dried (magnesium- sulfate) , and evaporated 
to give a yellow oil (658 mg). The crude oil was purified by 
a recycling preparative HPLC equipped with a GPC column 
25 (eluent: chlcrof orm/methanol = 99.5/0.5) to give (2S)-2- 
1 {2R) -2- (3-chlorophenyl ) - 2-- (hydroxy) ethylamino] -3~ [4 - (7- 
chloroquinolin-4-yloxy)phenyl]propan-L-ol (50.6 mg, 10%) -as a 
^white foam. . ' 

IR (KBr): 3421, 2929, 1614, 1570, 142i; 1209 .cm" ^ 
"30 NMR (CDCI3, 6): 1.78 (3H, br } , 2 . 4 5- ' { 1-H -dd , J=l>0.-7,- - 

12.9H2), 2.83 (IH, dd, J=3.0, i2.9K2), 2.88-2.95 
(2H, m), 3.23 (IH, m) , 3.71-3.92 (2H, m) , 4.17-4.27 
(IH, m), 6.56 (IH, d, J-5.2K2), 7.14-7.38 {8H, m) , 
7.51 (IH, dd, J=2.1H2). 8,06 (IH,. d, J=2.1>J2), 8.30 
35 (IH, d, J-8.9H2), 8.47 (IH, c, J=5.2H2) 
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Example 7 5 

Potcssium hydroxide powder (85% purity, 35.3 mg, 0.535 
5 mmcl) was added to dimethyl sulfoxide (5.0 mi) at room 
temperature and the mixture was stirred at the same 
temperature for 1 hour. To the mixture was added 4-l(2S)-2- 
[benzyl ( (2R) -2- ( 3-chlorophenyl ) -2-hydroxyethyl] amino) ~3- 
- . hydroxypropyl J phenol (200 mg, 0.4fl6 ramol) and stirred for 30 
10 minutes. Further, a solution of 4-chloroquinoline (103 mq, 
0.203 mmol) in dimethyl sulfoxide (0.5 ml) was added and the 
mixture was stirred at 100**C for 5 hours. After cooling to 
room temperature, the mixture was <diluted with ethyl acetate 
(20 mi) and washed with water (20 ml x 2), brine (20 mi x 1), 
15 dried (magnesium sulfate), then evaporated to give a yellow 
solid (292 mg) . The crude solid was purified by a recycling 
preparative HFLC equipped with a GPC column (eluent: 
chlorof orm/triethylamine = 99.5/0.5) to give (2S) -2- [benzyl- 
( (2R) -2- (3-chlorophenyl ) -2-hydroxyethyl] amino] -3- (4- 
20 (quinolin-4-yloxy)phenyl)propan-l-ol (155 mg, 59%) as a white 
solid. 

MS (m/2) : 539 (M+1) 

Example 76 

25 To a solution of (2S) -2- (benzyl ( (2R) -2- (3-chlorophenyl) - 

2-hydroxyethyl ] amino] -3- ( 4- (quinolin-4-yioxy) phenyl ] propan-l- 
ol(148 mg, 0.275 mmol) in a mixed solvent of methanol (3.0 
. *.ml.)-.and chlorob.enz.ene (3.0. ml.) was added palladium. iLO.%- on ^ 
activated carbon, 50% wet, 70 mg) and the mixture was 

30* hydrogenated (1 atm) for 90 minutes. The catalyst was 

filtered off using Celite and washed with methanol. The 
filtrate was concentrated in vacuo to give 2* [ (2R) -2- (3- 
chlorophenyl ) -2-hydroxyet hyiaminoj -3^ ( 4- (quinolin-4-yloxy ) - 
phenyl ]propan-l-cl {134 mg, 109%) as a pale yellow solid. 

35 MS (m/z): 449 (M+l) 
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Example 77 

Potassium hydroxide powder (85% purity, 53.4 mg, 0.809 
mmol) was added to di.methyl sulfoxide (6.0 ml) at room 
temperature and the mixture was stirred at th.e same 
5 temperature for 80 minutes. To the mixture was added 4- 
[ (2S) -2- (benzyl [ (25) -2"hydroxy-3-phenoxypropyl ] amino] -3- 
hydroxypropyl] phenol (300 mg^ 0.736 mmol) and stirred for 30 
minutes. Further, 4rchloro"7-methoxyquinoline (171 mg, 0.883 
mmol) was added and the mixture was stirred at 100**C for 3.5 
10 hours. After cooling tc room temperature, the mixture was 

quenched by the addition of water (30 ml) and extracted with 
ethyl acetate (30 ml x 1). The organic layer was separated 
and washed with water (30 ml x 2), brine (30 ml x 1), dried 
(magnesium sulfate), then evaporated to give a brown paste 
15 (437 mg) . The crude paste was chromatographed on a 50 g of 
silica gel (eluent: hexane/ethyl acetate = 1/1 to 1/2) to 
give (2S)-2- [benzyl [ (25) "2-hydroxy-3-phenoxypropyl ] amino] -3- 
1 4 - (7-methoxyquinolin-4-yloxy) phenyl] propan-"i"Ol (1S5 mg, 
47%) as a white foam. 
20 NMF (CDCI3, 6): 1.82 (2H, br), 2.62 (IH, dd, J=8.5, 

I3.6H2), 2.79-3.21 {^H, m), 3.53-4.00 (8H, m) , 6.41 
. (IH, d, J=6.3H2), 6.82-7.42 (16H, m) , 8.24 (IH, d, 
J=9.2H2), 8.57 (IH, d, J=5.3H2), 
MS . (m/2) : 565 (M+1) 

25 

Example 78 

To a solution of (25) -2- (ben2yl [ (25) -2-hydroxy-3- 
,phenoxypropyl ] amino] -3- [4- (7-methoxyquinolin^4-yloxy ) phenyl ) - 
propan-l-ol (184 mg, 0.326 mmol) in methanol (4.0 ml)) was 

30 added ^palladium- i*10% on activated carbon, 50% wet, 184 mg) 

and the mixture was hydrogenated (1 atm) for 2.5 hours. The 
catalyst was removed by filtration using Celite and washed 
with methanol. The filtrate was concentrated to give 2(5)-2- 
[ (25) -2 -hydroxy- 3- {phenoxy ) propylamine] -3- [ 4- {7-methoxy- 

35 quinolin-4-yloxy) phenyl Iprcpen-l-ol (135 mg, 87%) as a white 
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solid, 

IR (KBr): 3421, 1623, 1583, 1500, 1429, 1311, 1.228 cm"- 
NMR (CDCI3, 6): 2.78 {3H, br) , 2.89-3.18 (SH, m) , 3.57 
(IH, dd, J=6.6, 11.4H2), 3.78 (IH, -dd, J=3.4, 
5 11.4Hz), 3.97 (3.H, s) , 4.01 {2H, d, J=5.2H2) , 4 . 56 

(IH, m), 6.41 (IH, d, J-5.3H2), 6.91-6.99 (3H, m) , 
7.10 (2H, d, J=8.4H2), 7.23-7.32 (5H, m) , 7.41 (IH, 
d, J-2..4HZ), 8.21 (IH, d, J=9.2H2), 8.56 (IH, <i, 
Jr5.3H2).. . ^, 
10 MS (m/z) : 475 (M+l) 

Example 79 

Potassium hydroxide powder (85% purity, 53.4 mg, 0.S09 
mmol) was added to dimethyl sulfoxide (6.0 ml) at room 
15 temperature and the mixture was stirred at the same 

temperature for 1 hour. To the mixture was added 4- 1(25) -2- 
[benzyl ( (2S) -2-hydroxy-3-phenoxypropyl] amino] -3-'hydroxy- 
propyl] phenol (300 mg, 0.736 mmol) and stirred for 40 
minutes. Further, 4-chloro-6-f luoroquinoline (160 mg, 0.'8fil 
20 mmol) was added and the mixture was stirred at 10O*C for 24 
hours. After cooling to room temperature, the mixture wa-s 
quenched by the addition of water (20 ml) and extracted with 
ethyl acetate (20 ml x 1). The organic layer was separated 
and washed with water (20 ml x 2), brine (20 ml x 1), dri«d 
25 (magnesium sulfate) , then evaporated to give a. pale brown 

paste (424 mg) . The crude paste was chrometographed on a 20 
g of silica gel (eluent: hexane/ethyl acetate = 2/1 to 1/1) 
to_gave ('25) -2- [benzyl [ (2S) -2-hydroxy-3-phenoxypropyl ] amino] - 
3- (4- (6-f luoroquinolin-4-yloxy)phenyl]propan-l-ol (195 mg, 
30 "48%) as a white foam. 

NMR (CDCI3, 6): 1.62 (2H, br) , 2.58-3.22 (5H, m) , 

3.54-4.00 {5H, m) , 6.5^ (IH, d, J=5.2H2), 6.S2-7.30 
ilAH, m), 7.47-7.57 (IH, m) , 7.96 (IH, dc, J=2.9, 
9.4H2), 8.09 (IH, dd, J=5.3, 9.4Hz), 8. 62 (IH, ^d, 
35 J=5.2H2) 
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MS im/z) : 553 (M+l) 
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Example 80 

To a solution of (2S) -2- [benzyl [ (2S) "2-hydroxy-3- 
5 phenoxypropyl ] amino] -3- ( 4- {6-fluorcquinoiin-4-yloxy) phenyl ] - 
propan-l-ol (182 mg, 0.329 mmol) in methanol (4.0 ml) was 
added palladium (10% on activated carbon, 50% wet, 162 .tng) 
and the mixture was hydrocenated (1 atm) for 6 hours. ^ The 
.catalyst was removed by filtration using Celite and washed 
10 with methanol. The filtrate was concentrated to give 2(S.)-3- 
1 4- (6-fluoroquinolin-4-yioxy) phenyl] -2- | (2S) -2-hydroxy-3- 
(phenoxy ) propylaminojpropan-l-ol (145 mg, 95%) as a white 
solid. 

IR (KBr): 3381, 1599, 1502, 146.6, 1296, 1215 cm"^ 
15 NMR (CDCI3, 6): 2.91-3.26 (6H, m)., 3.63 (IH, dd, 'J«5..6, 

■ II.6H2), 3.73 (IH, dd, J=3.0, II.6H2), 4.03 (I'M, d, 
J=4.9H2), 4.35 (IK, m) , 6.53 (IH, d, J=5.2H2), 
6.86-6.99 (3H, m) , 7.09 (2H, d, J=8.3K2), 7.22-7.31 
(2H, m) , 7.33 (2H, d, J-8.3H2), 7.51 (IH, dt, 
20 J=2.8, 8.7H2), 7.92 (IH, cd, J=2.9, 9.3H2), 8.09 

(IH, dd, J=5.3, 9.3H2), 6.59 (IH, d., J=5.2Hz) 
MS (m/2) : 4 63 (M+1) 

Example 81 

25 Potassium hydroxide powder (85% purity, 55.0 mg, 0.833 

mmol) was. added to dimethyl sulfoxide (8.0 ml) at room 
temperature and the mixture was stirred at the same 
temperature for 1 hour. To the mixture was added 4- [.(2S) -2- 
(benzyl | (2R) -2- {4-ben2yloxy-3-nitrophenyl ) -2-hydroxyethyl].^ 

30 amino] -S-hydrpxypropyl] phenol. (400 mg, 0.7S7 mmol) and 

stirred for 40 minutes. Further, 4-chloro-6-f lucroquinoline 
(179 mg, 0.986 mmol) was added and the mixture was stirred at 
lOO^C for 96 hours. After cooling to room temperature, the 
mixture was diluted with ethyl acetate (20 ml) and washed 

35 with water (20 mi x 3), brine (20 ml x 1), dried (m.agnesium 



G^!5DOClD cWO . 



wo 00/40560 PCT/JP99/07203 

113 

sulfate), then evaporated to give a brown foam (468 mg) . The 
crude product was chromatographed on a 25 g of siii-ca -gel 
(eluent: hexane/ethyl acetate = 1/1, then chloroform/methanol 
= 9/1) to give (2S) -2- [benzyl ( (2R) -2- (4-ben2yloxy-3- 
5 nitrophenyl ) -2-hydroxyethyi ] amino] -3^ [ 4- ( 6-f luoroquinolin-4- 
yloxy ) phenyl ] propan-l-ol (90.7 mg, 18%) as an orange foam. 
The product was immediately used in the next step. 

- Example 82 ' . - - 

10 To a solution of (2S) -2- [benzyl ( <2R) -2- ( 4-b.en2yloxy-3- 

nitrophenyl ) -2-hydroxyethyl ] amino] -3- [ 4- ( 6-f lucroquinolin-4-y 
loxy) phenyl ]propan-l-ol (90.7 mg, 0.135 mmol) in a mix^d 
solvent of ethanol (6.0 ml) and water (2.0 ml) w^re 
successively added iron powder (22.6 mg, 0.405 mmol) and 

15 ammonium chloride (3.6 mg, 0.067 mmol) . Themixture was 

refluxed for 1 hour, with vigorous stirring. After cooli-ng 
to room temperature, the metal was removed by filtration 
using Celite, and washed with ethanol. The filtrate was 
concentrated in vacuo to give a pale brown solid- To the 

20 solid were added aqueous saturated sodium hydrogencarbonate 

solution (20 ml) and ethyl acetate (20 ml), and the whole was 
stirred vigorously. The organic- layer was separated and 
washed with water (20 ml x 2), brine (20 ml x 1), d-ried 
(magnesium sulfate), and evaporated to give (2S) -2- ( [ {2R) -2- 

25 ( 3^amino-4-ben2yloxyphenyl ) -2-hydroxyethyi ]benzylami-no] -3 - (4- 
(6-fluoroqui•nolin-4-yloxy)phenyl]propan*l^ol <89.1 mg, 103%) 
as a yellow foam. The product was immediately used in the 
-next s:t-ep. - . 

30 Example S3 

To e solution of (2S) -2- [ [ (2R> -2- (3-amino-4-benzyloxy- - 
phenyl ) -2-hydroxyethyl ] benzyiamino] -3- [ 4- ( 6-f luoroquinolin-4- 
ylcxy) phenyl ] propan-l-ol (B9.1 mg, 0.138 mmol) in 
dichlpromethane (2.0 ml) was added pyridine (33.4 )il, 0.412 

35 mmol) and the solution was cooled to O^C. To the solution 
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was added methanesuif onyl chloride (25.6 pi, 0.330 nunci) at 
O'C and stirred at the same temperature for 1 hour. The 
reaction mixture was warmed to room temperature and -stirred 
for 15 minutes. The reaction mixture was diluted with ethyl 
acetate (10 ml) and washed with water (10 ml x 2) , brine (10 
ml X 1), dried over magnesium sulfate. Evaporation of the 
solvent gave an orange foam {S1.6 mg) . The crude product was 
chromatographed on a 25 g of silica gel (eluent: 
.-xhlorof orm/methanol 98/2) to. give N- [ 5- ( ( IR) -2--|ben2yi- 
[ (IS) -1- (4 - (6-f luoroquinclin-4-yloxy) benzyl ] - 2-hydro>:yethyl ] - 
aminoj -1-hydroxyethyl ] -2-ben2yloxyphenyl ]methanesulfonamide 
(30.0 mg, 30%) as a pale yellow foam. The product was 
immediately used in the next step. 

Example 84 

To a solution of N- ( 5- ( ( IR) -2- [benzyl [ (IS) -1- [ 4- ( 6- 
f luoroquinolin- 4- yloxy) benzyl ] -2-hydroxyethyl ] amino] -1- 
hydroxyethyl ] -2-ben2yloxyphenyl ] methanesuif onamide (30.0 mg, 
0.0416 mmol) in methanol (1.0 ml) was added palladium (10% on 
activated carbon, 50% wet, 30 mg) and the mixture was 
hydrogenated (1 atm) for 1 hour. The catalyst was removed by 
filtration using Celite and washed with methanol. The 
filtrate was concentrated to give N- (2-hydroxy-5- { ( 1R> -1- 
hydroxy-2- ( (IS) -1- (4- (6-f luoroquinolin-4-yloxy)ben2yl}-2- 
hydroxyethylamino) ethyl ] phenyl ] methanesuif onamide (15.2 mg, 
68%) as a pale yellow solid. 

IR (KBr): 3419, 1599, 1510, 1468, 1294, 1151 -cm'^ 
. — MS,.(m/2): 542 (M+l) 

Example 8 5 

The following compound was obtained by a similar manner 

to that of Example 94 followed by a reduction of the nitre 

group as described in Example 88. 



(S) *1- ( 3-Amino-4-ben2yloxyphenoxy) -3- ( (S) -N-benzyl- [1- 
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hydroxy-3- (2-pyridinyioxy) phenyl ] -C-propyl ) amino) -2- 
propanol 

MS (m/z) : 606 (M+1) : 

5 Example 86 

The following compound was obtained by a similar manner 
as described in Example 89. 

(S) ( 4-Hydroxy-3-met-hanesuif onyiaminophenoxy) -3- [ {-S) 
10 ( 1- hydroxy- 3- M- (pyridin-2-yloxy ) phenyl ) ~2-propyl.] amino] -2- 
propanoi 

IR (KBr): 16^9 (m) , 1512 (s), 1468 (m) , 1429 (m) cm"^ 
NMR (CD3OD, 6): 2.6-2.9 (5H/m), 2.90 (3H, s) , 3.3-3. 6 
(2H, m), 3.8-3.9 (2H, m), 5.9-4.0 {IH, m) , 6.61 
15 ilH, d, J=11.5H2), 6.76 (IHi d, J=11,7H2), 6.88' 

(IH, d, J=8.1Hz), 6.9-7.2 {3H, m) , 7.2-7.3 (3H, m) , 
7.79 (IH, t, J=7.4Hz), 8.12 (IH, id, J=€M2) 
MS (m/z): 504 (M+1) 

20 Example 87 

A mixture of (5) -2- ( (4-ben2yloxy-3-nitrophenoxy)methyl] - 
oxirane (123 mg), (S) -2-amino-5- | 4- (3-methyl-2-pyri<3inyloxy) - 
phenyl ] prppanol (96 mg) and methanol (2 ml) was heated under 
reflux for 3 hours and evaporated. The residue was purified 
-25 by a column chromatography (silica gel/ 

dichloromethaneimethanol : concentrated ammonia solution = 
20:1:0.1) to afford (S) -1- (4-benzyloxy-3-nitroph€noxy) -3- 
I (S) -i-hydroxy-3- I 4- (3-.methyl-2'-'pyri-'di-nyloxy)phenyl->-2- • 
propylamino) -2-propanol (91.2 mg) . 

30 MS (mV2)': 560 (M+l) " 

Example 88 - 

To a mixture of (S) -1- {4-ben2ylo;-:y-3-nitrcphenoxy) -3- 
I (S) -1 -hydroxy- 3- [ 4- ( 3-methyl -2 -pyridinylcxy) phenyl ] -2- 
35 propylamino] -2-propcnol (86 mg), tetrahydrof uran (5ml) and 
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saturated aqueous sodium -bicarbonate solution (5 ml), 
benzyicxycarbonyl chlori-de (26 .was added and the 
resulting mixture was stirred at room temperature for 1 hour. 
The reaction mixture was extracted with ethyl acetate (5 ml x 
5 2). The extract was washed with water (5 ml x 2) and 

evaporated to afford (S) -1- (4-ben2yloxy-3*nitrophenoxy) -3- (N- 
benzyloxycarbonyl- ( (S) -l-hydroxy-3- [4- (3-methyl-2-pyridinyl- 
-oxy)phenyl]-2-propylaminoj-2-propanol as a crude residue. 
The xrude residue was dissolved in ethanol (3 ml) and heated 

10 with water (0.3 ml), iron powder (about 50 mg) and ammonium 

chloride (about 10 mg) under reflux for 1 hour. The reaction 
mixture was filtered and worked up by a similar manner to 
that described above to afford (S) -1- {5-amino-4- 
benzyloxyphenoxy) ^3- [N-benzyloxycarbonyl^ [ (S) -l-hydroxy-3- (4- 

15 (3-methyl-2-pyridinylcxy) phenyl ] -2-propylamino] -2-propanol 
(136 mg) as a crude product, which was used without any 
further purification. 

MS (m/z) : 664 (M+l) 

20 Example 89 

To a mixture of (S) -i- {3-amino-4*ben2yloxyphenoxy) -3- (N- 
benzyloxycarbonyl- ( (S) ^1 -hydroxy- 3- [4- ( 3-methyl-2-pyridinyl- 
oxy) phenyl ] "2-propylamino] -2-propanol (43.6 mg), -pyridine 
(0.03 ml) and dichlorcmethane (1 ml), methanesulf onyl 

25 chloride.. (7 pi) was added at O'C. After 40 minutes, 

additional methanesulf onyl chloride (7 |jl) was added. Aft^r 
1 hour, saturated aqueous sodium bicarbonate solution (5 ml) 
and ethyl ^acetate (5 ml) were added therein and^the resulting 
mixture was stirred at room temperature for 1 hour. The 

30 ■ organic ^layer was separated/washed successively with water 

(5 ml X 2) and brine (5 ml x 1), dried over magnesium sulfate 
and evaporated to afford (S) -1- (4-ben2yloxy-3- 
methanesulf onyl ami nophenoxy) -3- (N-benzyioxycarbonyl- ( (5) -l- 
hydroxy^ 3- I 4- ( 3-methyl-2-pyr idinyi cxy) phenyl ] -2-propylaminol - 

35 2-propanol, which was converted to (S) -1- {4"hydroxy-3- 
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methanesulf onylaminophenoxy) ^3- ( (S) (4- (3-methyl- 
2"Pyridinyioxy) phenyl] -2-propylamino) -2-^prcpanol (1*9.2 mg) by 
catalytic hydrcgenation cn palladi-um charcoal in a usual 
manner followed by preparative thin^layer chroHiatiOgraphy 
5 (dichloromethane rmethanol zconcentrated ammonia solution = 
7:1:0.1) . 

IR (KBr): 3420 (broad s), 151-0 (m) , 1415 In^) , 
1213 (m) cm^^ 

NMR-(CD30D, 6): 2.32 (3H, s) , -2.6-3.0 T&H, m) \ 2. 91 r3H, 
10 5), 3.3-3,7 {2H, m), 3.8-4.0 \3H, m) , €,6A (IH, d, 

J=8.6H2), 6.78 (IH, d, J=8.6Hz), 6.9-7.1 (4H, m) , 
7.25 (2H, d, J=8.4H2), 7.67 {IH, d, J=6H2), 7.-89 
{IH, d, J=4Hz) 

MS (m/2) : 518 (M+1) 



15 



Examole 90 



To a solution of (S) -2-amino-3- ( 4- ( 3-hydroxymethyl-2- 
pyridinyloxy) phenyl Ipropanol dihydrochloride (112 mq) in 
methanol, 28% sodium methoxide-methanol solution (126 mg) was 
20 added and evaporated to afford the corresponding fr^e base. 

A mixture of the free base, (R) -3-pyridyloxirane (117 mg) and 
isopropanol (4 ml) was heated under reflux for 6 hours, 
evaporated and purified by preparative thin-layer 
chromatography (dichloromethane :methanol : concentrated ammonia 
25 solution « 5:1:0.1) to afford (R) -1- ( 3-pyridyl ) -2- ( (S) -1- 
hydroxy-3- [4- (3-hydroxymethyl-2-pyridinyloxy)phenyl]-2- 
propylamino) ethanol (16.1 mg) . 

IR (KBr): 1585 im) , 3425-^(m), 1240 is), 1045 Is) .cm"^ ^ 
NMR (CD3OD, 6): 2.7-3.2 (5H, m) , 3.4-3.7 (2H, m) , 4.73 
30 (2H, s), 4.7-4.8M1H, m) , 7.00 (2H, d, J^S.lHz), 

7.11 (IH, t, J-5.6H2), 7.25 {2H, -d, J=8.1Hz), 7.43 
(IH, dd, J^5.6, 10.4H2), 7.85 (IH, d, J^7,8H2), 
7.92 (2H, d, J=6.4H2), 8.44 (IH, c, J=3.7H2), 8.55 
(IH, s) 

35 MS (m/2) : 396 (M+1) 
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Example 91 

The following compound was obtained by a similar ^mann^r 
to that of Example 87. 

5 (S) -1- (3-Pyridyloxy) -5- [ (S) -l-hydroxy-3-.(4 - (3- 

hydroxymethyl-2-pyridinyloxy) phenyl ] -2-prcpylami'no] -2- 
prcpanol 

IR (KBr): 1579 (m), 1427 (s), 1240 (s) cm"^ 
• NMR (CD30D, 6): 2.6-3.1 (5H, m) , 3.4-3.7 Ji2H, m) , 
10 3.9-4.3 (3H, m), 4.73 (2.H, s) , 7.00 (2H/d, 

J=:8.4K2), 7.11 {IH, t, J = 6.6H2), 7.27 {2H, d, 
J=8.5H2), 7.3-7.5 (3H, m) , 7.93 (IH, d, J=5.9H2), 
8.12 (IH, d, J=3.3K2), 8.24 (IH, s) 
MS (m/2):426 (M-+1) 

15 

Example 92 

A mixture of (S) -l-phenoxy-3~ [ (S) -l-hydroxy-3- ( 4- (3- 
hydroxymethyl-2-pyridinyloxy ) phenyl ) -2-propylemino] -2- 
propanol dihydrochloride (29 mg), palladium hydroxide on 

20 charcoal (5 mg) end methanol (2 ml) was stirred in the 

presence of hydrogen (1 atm) at room temperature for 2 hours 
The reaction mixture was filtered and evaporated to afford 
(S) -l-phenoxy-3- [ (S) -l-hydroxy-3- 14- ( 3-met hyl-2-pyridinyl- 
oxy) phenyl ] -2-propylamino] -2-propanol dihydrochloride (19.7 

25 mg) 

IR (KBr): 1598 (m) , 1502 (m) , 1244 (s), 1049 (m) cm"l 
NMR (CD3OD, 6): 2.35 (3H, s) , 3.0-3.2 (2.H, m) , 3.4-3.9 
(5H, m), 4..0-4.-1 (2H, m) , 4.2-4.4 ( IH, m) ; -6.'9-7v4 
(lOH, m), 7.84 (IK, 6, J=7,lHz), 7.95 (LH, d, 
30 ' J=5. 3Hz) 

MS (m/2): 409 {M+3, free) 

Example 93 

The following compound was obtained by a similar manner 
35 to that of Example 90. 
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(R) -1- (3-Pyridyl)-2- [ (S) -1 -hydrc>:y-3- 1 4- ( 3-methyl-2-.. 
pyridinyioxy ) phenyl ] -2-propylamino) ethanol 

IR (KEr): 2924 (m) , 1579 (s), 1415 (m) <:m"l 
NMR {CDCI3, 6): 2.31 (3H, s), 2.7-3.0 (5H, m) , 3.4-3.7 
(2H, m), 4.8-4.9 (IH, m) , 6.9-7,0 (3H, m) , 7.23 
(2H, d, J=8.5H2), 7.4-7.5 (IH, m) , 7.68 (lH,,d,.. 
J=7.BHz), 7.8-7.9 {2H, m) , 8.44 (IH, s), 8.54 (IH, 
s) 

MS (m/2-) : 380 (M+l) • ^ . 
Example 94 

The following compound was obtained in a similar manner 
to that of Example 87. 

(S) -l-Phenoxy-3- [ (S) -l-hydroxy-3- [4- (2-pyridinyloxy) - 
phenyl ] -2-prcpylamino] -2-propanol 

IR (KEr): 1593 (m) , 1429 (m) , 1244 (s) , 1043 (s) cm"^ 

NMR (CD3OD, 6): 2.7-2.9 (3H, m) , 2.9-3.1 (2H, m) , 3.4- 

5-7 (2H, m), 3. .9-4.0 (2H, m) , 4.0-4.2 (l.H, m), 6.9- 
7.1 (7H, m), 7.2-7.4 {4H, m) , 7.79 (IH, t, 
J=7.1H2), 8.10 (IH, d, J=7H2) 

MS (m/z) : 395 (M-H) 

Example 95 

A mixture of 2- H- ( (2S) -3-.hydroxy-2- ( (25) -2-hydroxy-3- 
phenoxypropyl amino) propyl ] phenoxy |quinoline-3-carboxylic acid 
methyl ester (270 mg) and aqueous 28% ammonium hydroxide (5.0 
ml)- in 1,4-dioxane (5.0 ml) was- stirred at room ^temperature / 
for 2 days. The mixture was evaporated in vacuo, followed by 
partition between ethyl acetate and water.. The organic layer 
was washed with brine, dried over sodium sulfate and 
evaporated in vacuo. To a solution of the residue - in dioxane 
(3 ml) was added 4N hydrogen chloride in dicxane (3 ml) at 
room temperature, and the solution was stirred at the same 
tem.perature for 3 hours. The mixture was evaporated in 
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vacuo, and the residue was triturated with diisoprcpyl ether 
to give 2- { 4- ( (2S) -3-hydroxy"2" ( (2S) "2-hydroxy-3-phenoxy- 
propylamino) propyl jphenoxy)quinoline-3-carbcxylic acid amide 
(0.41 g) as a colorless powder. 

NMR (DMSO-dg, 6): 2.80-3.73 (7H, m) , 3.99-4.05 (2H, m) , 
4.20-4.30 (IH, m), 6.95-7.10 (3H, m), 7.05-fi.lO 
(lOH, m), 8.79 (IH, s) 
MS (m/z) : 488 |M+1) 

Example 96 

The following compound was synthesized according to a 
similar manner to that of .Example 97. 

N- (2-14- ( (2S) -3-Kydroxy-2- ( (2S ) -2-hydroxy-3-phenoxy- 
propyl amino) propyl ] phenoxy )pyridin-3-yl jmethaaesulfonamide as 
a brown powder 

NMR (DMSO-dg, 5)-: 2.90-3.60 (lOH, m) , 4 . 00-4 . 10 I2H, m) , 
4.20-4.30 (IH, m), 6.90-7.17 (6H, m) , 7.25-7.40 
14H, m), 7.75-7.95 (2H, m) , 9.6C (IH, br s) 
MS (m/2): 488 (M+1) 

Example 97 

( (IS) -l-Hydroxymethyl-2- [4- ( 3-aminopyridin-2-yIoxy) - 
phenyl ] ethyl } { 2S) - (2-hydroxy- 3-phenoxypropyl ) cartoamic acid 
tert-butyl ester (110 mg) and pyridine (0.1 ml) in 
cichloromethane (6 ml) under ice water cooling over 10 
minutes and the mixture was stirred at room temperature for a 
further 1 hour. To this one was added aqueo_us saturated 
solution of sodium bicarbonate (5.0 ml). The mixture was 
stirred at the same -temperature for 18 'hours,- and which^-was • 
dissolved in ethyl acetate, washed with aqueous saturated 
sodium bicarbonate solution and brine, cried over sodium 
sulfate, and evaporated in vacuo. To a solution of the 
residue in dioxane (3 ml) was added 4N hydrogen chloride in 
dioxane (3 ml) at room temperature, and t.he solution was 
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stirred at the same temperature for 3 hours. The mixture wa 
evaporated in vacuo, and the residue was triturated with 
diisopropyl ether to give N- (2- { 4- ( (2S) -3-hydroxy-2- ( (2S) -2- 
hycroxy- 3-phenoxypropyl amino) propyl Jphenoxyi pyridin- 3- 
yDbenzenesulfonamide as a brown powder. 

NMR (DMSO-dg, 6): 2.90-3.60 (7H, m) , 4.50-4.10 (2H, m) , 
4.20-4.30 (IH, m), ^. 90-7. 17 (IIH, m) , 7.24-7.40 
• I4H, m) , 7.75-7.95 (2H, m) 
MALDI-MS (m/2): 549 (M+Na) ' 



WO00W0550 PCT/JP99/0re03 

122 
CLAIMS 

1. A compound of the formula [Tj : • 
OH r2 



r1-x 




10 wherein 

X| is bond or -OCH2-; 

X2 is -(CH2)p^-, in which n is 1, 2 or 3; 
X3 is bond, -OCH2- or -NH-; 

is phenyl or pyridyl, each of which may b.e 
15 substituted with one or two substituent (s) selected 

from the group consisting of hydroxy, halogen, 
amino, I (lower) alkylsulfonyi] amino, nitro, 
benzylcxycarbonylamino end benzyloxy; 
is hydrogen, (lower ) alkoxycarbonyl , benzyl or 
20 benzyloxycarbonyl ; 

is hydroxy (lower)alkyl, (lower ) al koxy (lower ) alkyl or 
halo (lower ) alkyl ; and 
R^ is aryl or an unsaturated heterocyclic ^roup 
containing nitrogen, each of which- may be 
25 substituted with one or two substituent (s) sjel^ct-^d 

from the group consisting of hydroxy, lower alkyl, 
lower alkoxy, halo { lower ) al kyl , halogen, 
-^hy-droxy (lower ) alkyl, .{lower ) alkoxy (lower j aXkyi, - ... 
cyano, carboxy, (lower ) al koxycerbonyl , lower 
30 alkanoyi, carbamoyl, (mono or di) (lower)-' 

a I kyl carbamoyl , ( ( lower lalkyisuifonyl ] carbamoyl , 
amino, nitro, ureido, [ (lower ) ai kyicarbonyl ] amino, 
[( lower ) ai kylsul fonyl ] amino and 
(arylsulf onyDamino, " * 

35 and a salt thereof. ' 
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2. h compound of claim 1, wherein 
is bond or -0CH2^; 
X2 is *(CH2)j^-, in which n is 1, 2 or 3; 
X3 is bond, -CCK2^ or -NH; 

5 R-'- is phenyl or pyridyl, each of which may be 

substituted with one or two substituent ( s ) selected 
from the group consisting of hydroxy, halogen, 
• amino, ( (lower) alkylsulfonyl ] amino., nitre, 

benzyloxycarbonylamino and benzyloxy; - 
10 is hydrogen, (lower )alkoxycarbonyl, benzyl or 

benzyloxycarbonyl ; 
R^ is hydroxy (lower)alkyl, (lower)alkoxy (lower)aikyl or 

halo (lower) alkyl; and 
R^ is phenyl, naphthyl or an unsaturated 5 or 6 membered 
15 hetercmonocyciic group containing 1 to 4 nitrogen 

etom(s) or an unsaturated condensed heterocyclic 
group containing 1 to 4 nitrogen atom(s), each of 
which may be substituted with one or two 
substituent (s) selected from the group consisting 
20 of hydroxy, lower alkyl, lower alkoxy, 

halo (lower) alkyl, halogen, hydroxy (lower) alkyl, 
(lower)alkoxy (lower)aikyl, cyano, carboxy, 
(lower) alkoxycarbonyl , lower alkanoyl, carbamoyl, 
(mono or di) (lower) alky Icarbamoyl, 
25 [ (lower )alkylsulfonyl] carbamoyl, amino, nitro, 

ureido, [ I lower) alkylcarbonyl) amino, 
( (lower)alkylsulfonyl]amino and 
- - (arylsulfonyl) amino. 

30 3. A compound of claim 2, wherein 
Xj is bond or -OCH2-; 
X2 is "(CH2)n" which n is 1; 
X3 is bond, -0- or -S-; 

R^ is phenyl which may be substituted with one or two 
35 substituent (s) selected from the group consisting 
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of halogen, nitre, amino, benzyloxy, 
benzyloxycarbonylamino, hydroxy and 
( (lower) alkylsulfonyl Jamino; or pyridyl which may 
be substituted with amino 
5 is hydrogen or (lower ) alkoxycarbonyl; 

is hydroxy (lower ) ai kyi ; and 
R^ is phenyl, naphthyl, pyridyl, pyridyl N-oxide, 
pyrrolylfpyrazinyi, quinolyl, isoquinolyl, 
imidazopyridyl, benzothiazolyl , quinoxalinyl , 
10 acridinyl, pyriniidinyl or naphthyridinyl , each of 

which may be substituted with one or two 
substituent (s) selected from the group consisting 
of hydroxy, lower alkyl, lower alkoxy, 
halo(lower)alkyl; halogen, hydroxy (lower ) alkyl, 
15 (lower) alkoxy (lower ) alkyl, cyano, carboxy, 

(lower)alkoxycarbonyl, lower alkanoyl, carbamoyl, 
(mono or di) (lower) alkylcarbamoyl, 
[ (lower ) al kylsul f onyl ] carbamoyl, amino, nitro, 
ureido, [ (lower ) elkyicarbonyl]amino, 
20 [ (lower)alkylsulf onyljamino and 

(arylsulf onyl ) amino. 

4. A compound of claim 3, wherein 
X2 is bond or -OCH2"; 
25 X2 is -(CH2)j^- in which n is 1; . .. 

X3 is 

Rj is phenyl which may be substituted with one or two 
substituent {£)_ .selected from the .group consisting 
of halogen, nitre, amino, benzyloxy," 
30' ^ benzyioxycarbonylcmino, hydroxy and 

I (lower) aIkylsulfcnyl]amino; or pyridyl which may 
. have amino. 
Ro is hydrogen . 

R3 is hydroxy ( lower ) el kyl ; and 
35 R4 is pyridyl which nr:ay be substituted with carbamoyl. 
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lower alkoxycarbonyl, carboxy, cyano, nitro, amino, 
hydroxy (lower) alkyl, mono (or di) (lowar)- 
alkylcarbamoyl, lower alkyl, halogen, lower 
alkylsulf onylamino, phenylsulf onylamino or lower 
alkanoyi; phenyl which may be substituted with 
halogen; quinolyl which may be substituted with 
lower alkoxycarbonyi, nitrb, carbamoyl, carboxy, 
halogen or lower alkoxy; napht'hyl; benzothiazolyl; 
pyridyl N^oxide; pyrimidinyl; naphthyridinyl ; 
pyrazinyl; imidazo(l, 2-a] pyridyl; quinoxalinyl 
which may be substituted with halogen; acridinyl 
which may be substituted with halogen and lower 
alkoxy; or isoquinolyl which may be substituted 
with halogen; 

5. A compound of claim 4, wherein 

is phenyl which may be substituted' with one or two 
substituent (s) selected from th group consisting of 
halogen, nitro, amino, benzyloxy, 
benzyloxycarbonylamino, hydroxy and lower 
alkylsulf onylamino. 
is pyridyl which may be substituted with carbamoyl, 
lower alkoxycarbonyl, carboxy, cyano, nitro, amino, 
hydroxy (lower) alkyl, mono(or di) (lower)- 
alkylcarbamoyl, lower alkyl, halogen, lower, 
alkylsulf onylamino, phenylsulf onylamino or 
loweralkanoyl; phenyl which may be substituted with 
halogen; -quinolyl which may be substituted with 
lower alkoxycarbonyl, nitro, carbamoyl, carboxy, 
halogen or lower alkoxy; naphthyl; benzothiazolyl; 
pyridyl N^oxide; pyrimidinyl; naphthyridinyl; 
pyrazinyl ; imicazo [ 1 , 2-a] pyridyl ; quinoxalinyl 
which may be substituted with halogen; acridinyl 
which may be substituted with halogen and lower 
alkoxy; or isoquinolyl which may be substituted 
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6. A compound of claim 4, wherein 

Rj is pyridyl which may have amino; and 

is pyridyl which may have hydroxy (lower ) aikyl . 

7, A process for preparing a compound of claim 1, 
or a salt thereof, 

which comprises, 

(i) reacting a compound (II] of the formula : 

, A 

R--X1-CH-CH2 Hi) 

wherein Xj and are each as defined in claim 1, 
with a compound (III) of the formula : 



r2 
I 

20 X2 



15 



Y3 ^^^I^-Xs-rO (III] 



wherein ^3' each as defined in 

25 claim 1, 

or a salt thereof, to give a compound [1] of the 
formula : 



OH r2 



wherein X-| , X3, , R^, R-^ and R^ are each as 

defined in claim 1, 
35 or a salt thereof. 
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(ii) subjecting a compound [la) of the formula : 



15 



25 



35 



OH r| 

.3 



Y/Y^X3-r4 [la] 



wherein X^, -X2# X3, , and are each^as, 
defined in claim 1, and - 
10 amino protective group, 

or a salt thereof, to elimination reaction of the amino 
protective group, to give a compound [lb] of the 
formula : 



OH H 



[lb] 



20 wherein Xj, X3, R-^, and R^ are each as 

defined in claim 1, 
or a salt thereof. 



(iii) reacting 3 compound [III] of the formula: ■ 



X^ — R^ (III J 



30 wherein X21 X3, R*^ and R^ are each as <iefined"in ^ 

claim 1, 

or a salt thereof with a compound [IV] of the formula: 




Q 

,X [IV] 
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wherein R-^ is as defined in claim 1, 

Q is protected hydroxy and 

X is halogen, 
to give a compound [Ic} of the formula: 




X3~R< (Ic) 



wherein X3, R^, R^ and R^ are each as defined in 

claim 1, 
or a salt thereof, or 

(iv) reacting a compound (V) of the formula: 



OH r1 



R^-X. 



1^ 



'X5"°" 



wherein X^^, and R"^ ere each as defined in 

claim 1, and r| is benzyl 
with a compound [VI] of the formula: 

[VI) 



■0 



wherein a ) is aryi or an unsaturated heterocyclic 

— group containing nitrogen, each of which 
may be substituted with one or two* 
substi tuent ( s ) selected from the group 
. consisting of hydroxy, lower alkyl, lower 
al koxy , halo ( lower ) al kyl , halogen, 
hydroxy (lower } al kyl , 

(lower) alkoxycarbonyl , lower alkanoyl , 
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carbamoyl, (mono or 

di) (lower) alkylcarbamoyl, 

[ (lower) alkylsulfcnyljcarbamoyl, amino, 

nitro, ureido, 

( (lower ) alkylcarbamoyl ] amino, 
[ (lower) alkylsulfonyi) amino and 
tarylsulfonyl) amino, and 
X is as defined above,, 
to give a compound [Id) of the formula: 



10 



15 



20 



25 



OH H 




wherein Xj, X2, R^, and are each as defined in 
claim 1, and 

is as defined above, 

or a salt thereof. 

8. A pharmaceutical composition which comprises, as an 
active ingredient, a compound of claim 1 or a 
pharmaceutically acceptable salt thereof in admixture 
with pharmaceutically acceptable carriers or -excipients . 

9. Use of a compound of claim 1 or a pharmaceutically 
acceptable salt thereof for the manufacture of a 
medicament. ' . . 



30. 10. A compound of claim 1 - or a ^pharmaceutically acceptabl:e 
salt thereof for use as a medicament. 

11, A compound of claim 1 or a pharmaceutically acceptable 
salt thereof for use as selective adrenergic receptor 
35 agonists. 
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12. A method for the prophylactic and/or the therapeutic 
treatment of pcllakiuria or urinary incontinence which 
comprises administering a compound of claim 1 or a 
pharmaceutically acceptable salt thereof to a human 
being or an animal. 
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